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WORK PLAN SUPPLEMENT

REMEDIAL INVESTIGATION/FEASIBILITY STUDY

CRAB ORCHARD NATIONAL WILDLIFE REFUGE
This Supplement to the Work Plan has been prepared to provide
additionallexplanation for various aspects of the Work Plan prepared for
the Remedial Investigation/Feasibility Study (RI/FS) for the Crab
Orchard National Wildlife Refuge. Several minor corrections to the Work
Plan also are included. Additions and other changes are discussed

under the relevant headings of the original Work Plan.

SUPPLEMENT TO WORK PLAN - INTRODUCTION

~Figure 1 of the Original Work Plan is amended by substituting
Attachment S-1. Sampling Site 8 was omitted from the earlier figure
and has now been added. In addition, the new Site 35 (see page 5 of
the July 31, 1985 Status Report) has been added to Attachment S-1.

A new Attachment S-2 has also been incorporated into this Supple-
ment to the Work Plan. Attachment S-2 shows the boundaries of the
entire Refuge and the locations of the study Site Groups within the

overall Refuge.

SUPPLEMENT TO WORK PLAN TASK 1 - DESCRIPTION OF CURRENT
SITUATION

A review of available background information and data was con-
ducted in March 1985 prior to development of the original Work Plan.
This review covered many of the references which are cited in Attach-

ment 2 of the original Work Plan as well as letters and memoranda which
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are part of the public records. This document, titled "Review of
Available Information, Crab Orchard National Wildlife Refuge", is in-
cluded in this Work Plan‘Supplement as Attachment S-7. It covers
geographic, historic and hydrogeologic summary information, summaries
of previous analytical data, and discussions of the proposed sampling
programs. (Much of this information also will be included within the

Remedial Investigation Report (Task 6)).

SUPPLEMENT TO WORK PLAN TASK 3 - SITE INVESTIGATIONS

Rationale for Sampling and Analysis Plans for Each Site

The specific sampling and analysis rationale which was used
for selection of each sample taken at the Refuge (inciuding depth,
location and compositing details) and the rationale for the analyt-
ical parameters selected for those samples is itemized on Attach-
ment S-4. The specific Rationale Factors cited in Attachment S-4
are defined and discussed in detail in Attachment S-3. Similar
logic was employed in selecting sampling details for many of the
sites; therefore, this logic is presented as "rationale factors"
defined in Attachment S-3 to avoid restating the same rationale for
a multitude of sites. Additional discussion of the general sampling
rationale is presented below.

Historic background information on each study site has been
provided by the Refuge Manager and is summarized for each study
site in Attachment 1 to Appendix B of the original Work Plan.
This brief background formed the basis for selection of sites by
the Refuge Manager for inclusion in the RI/FS program. This

background information in some cases suggested the types of
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contaminants which might be present at the site, based on the
knowledge of operations which may have contributed to the con-
tamination. In other cases, the background information available
is insufficient to narrow down the potential contaminants of con-
cern. For example, at Site 19 it was reported that "chemicals
were poured out...in the field." In these cases it is necessary to
develop an analytical strategy to screen for a broad range of
compounds to determine those of concern.

Field observations generally formed the basis for selecting
specific sampling locations and compositing intervals. These
relevant field observations included the general topography and
drainage patterns, geologic features, areas of unusual soil or
sediment discoloration, stressed vegetative features, or evidence of
scattered, mounded or buried debris. The most significant field
observations were discussed in the text for each sampling site in
Attachment 1 of Appendix B of the original Work Plan. That
information is supplemented herein by field sketches prepared
during the initial site visits during the period of March 26 through
28, 1985 (see Attachment S-8, Field Reconnaissance Sketches), to
illustrate other minor features which also played a role in the

selection of specific sampling locations.

Rationale for Selection of Control Sites

Three control sites are established in the Work Plan. Two of
these, Sites 30 and 31, are control sites for soil and groundwater
analyses. The third control site is a "lake control" incorporated

into the Site 34 (Crab Orchard Lake) sampling program.
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The Refuge Control, Site 31 (see original Work Plan, Appen-
dix B, page [11-35), is established in an area remote from any
past industrial activities and adjacent to the Refuge Headquarters.
According to the Refuge Manager, previous analyses of
groundwater near the Refuge Headquarters did not show the
presence of substances of concern. Sites 22 and 29, which are
located north of the Refuge control, are expected to drain west
and east, respectively, of the Refuge Control.

The Munition Control, Site 30 (see original Work Plan, Appen-
dix B, page 1l1-34), was established for several reasons:

(1) Previous experience of O'Brien § Gere at Department of
Defense munitions handling facilities showed slight back-
ground levels of explosives residuals near bunker stor-
age facilities remote from other handling activities. This
control site was established to determine if there is a
similar dispersed presence of explosives residuals at this
facility.

(2) The geology south of Crab Orchard Lake is significantly
different from that north of the Lake. The area now
occupied by Crab Orchard Lake represents the approxi-
mate boundary of glacial advancement during the glacial
epoch.

The Lake Control as a part of Site 34 (see original Work
Plan, Appendix B, page Il1-45) is located within the western end
of the Lake. Previous samplings of biota and sediments have
indicated contaminant concentrations very low to undetectable in

this region of the Lake.
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Rationale for Design of Analysis Sets

The rationale for selection of Analysis Sets is further clarified
on Attachment S-3. In addition, the following summary table
illustrates the major purpose of each Analysis set and lists the

sites where each is applies.

Anal. Sites
Set Applied Purpose

A All Screens for presence of toxic organics and quant-
ities all other parameters but PCDF/PCDD.

B Area 9 Quantifies only PCB concentrations.

Cc Area 9 Determine spatial distribution of PCB's and

LF PCDF/PCDD in landfill in addition to other soil
Cores Characteristics.

D All Screens for presence of toxic organics and
PCDF/PCDD in landfill in addition to other soil
parameters,

E Lake Quantifies constituents subject to primary and
secondary drinking water standards.

F All Verifies and quantifies toxic organics in samples
screened by Set A.

G All Verifies and quantifies toxic organics and
PCDF/PCDD in samples screened by Set A or set D.

H Area 9 Quantifies toxic organics and PCDF/PCDD in samples

which were not previously screened; other soil
characteristics as defined for Set D.

Because of the high costs associated with U.S. EPA Contract
Laboratory Procedure (CLP) organic analyses, the Phase |
sampling program relies on a program of screening to determine
those samples which should be subsequently analyzed by the full
CLP protocol. See page 11 of Appendix A (Quality Assurance

Project Plan) to the Work Plan. This allows sites to be screened



LI ]

e

1l

iLaff

148

nihs

£ L]

W

over a wide area for locations of concern and allows a broad
chemical characterization in a cost-effective manner. A different
rationale is applied to Phase Il as discussed below.

PCBs have previously been determined to be present at a
number of sites on the Refuge. PCDFs and PCDDs have also been
analyzed for at a number of locations, although it is not known
whether they are elevated due to burning of PCB articles. DOl
has requested that PCDF/PCDD analyses be included at a number
of sampling sites. Because of the expense associated with this
analysis, the analytical program attempts to limit the number of
samples for PCDF/PCDD analysis. The sampling matrix in the
Work Plan includes at least one PCDF/PCDD analysis at each site
where organics or PCBs are anticipated to be present. The final
selection of sites for PCDF/PCDD analyses during Phase | (see
discussion of Phase | and Phase Il, below) is to be determined
prior to the Phase | (d) effort, after the screening analyses have
been completed. The final selection of sites for PCDF/PCDD
analyses has now been completed and is indicated on Attachment

S-4. This table thus represents a modification to the original

/ -
Work Plan. Analysis sets C and D include PCDF/PCDD screening. .

Analysis sets G and H include the full protocol aha’lﬂyti'cél 'proce—

dure for PCDF/PCDD. R
L -
Phase |/Phase I
The Phase [/Phase |l sampling and analytical rationale was

explained in the Work Plan. See pages 7 through 13 and Table 3

of the Work Plan. In short, the purpose of Phase | is to deter-

I
\
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mine if potential problems exist on a given site and to define the
range of chemical compounds which contribute to the problem.
The purpose of Phase Il is to define the extent of contamination
(both laterally and vertically) so that remedial options may be
evaluated. For many of the .sites on the Refuge, the Phase |
effort is analogous to an EPA FIT (Field Investigation Team)
evaluation, which normally precedes an RI/FS.

The Site Sampling Plan for water, sediments and biota in
Crab Orchard Lake, Site 34 (see Appendix B, page |il-46), states
that Phase Il analyses will include only those parameters found at
concentrations of significance at any other site. U.S. EPA has
objected to this rationale. Therefore, it was agreed that one or
two samples of each matrix from Site 34 will be subjected to the
full suite of Set G parameters. The Work Plan is therefore amend-
ed by Attachment S-4 to include this change.

In addition, U.S. EPA had requested a copy of the Site
Operations Plan for Phase |l activities including specifications and
rationale for sampling locations, types, depths and analyses. The
Work Plan is therefore amended to clarify that this will be provid-

ed.

Site Operations Plan

A site Operations Plan is provided in this Work Plan Supple-

ment as Attachment S-5.

Data Management Plan

A Data Management Plan is provided in this Work Plan Sup-

plement as Attachment S-6.
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TASK 5 - SITE INVESTIGATION ANALYSIS

The wording of the final paragraph under Task 5, page 15 of the
original Work Plan should be revised to read as follows:

"A technical memorandum will be prepared by O'Brien & Gere
summarizing the hazard evaluation process and presenting the results of

the hazard assessment.
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ATTACHMENT S$-1

CRAB ORCHARD NATIONAL WILDUFE REFUGE
LOGATIONS OF SAMPLING SITES

ﬁ OBRIEN & GERE

Scale: 1°-4000'
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ATTACHMENT S-4
SAMPLING AND ANALYSIS RATIONALE
CRAB ORCHARD NATIONAL WILDLIFE REFUGE
Y(({({ RATIONALE FACTORS }}))!
{See ATTACHMENT 5-3)

' LD ! MATRIX! N ' TYPE ' DEPTH ! ANAL ' DEPTH ! LOCA- 'INTERVAL!
SET TION & NG.
. $1  3:AREA 11 SOUTH LANDFILL
- | SOIL NORTH BANK  COMP. 6 GRABS 0-1 FT A I p Y
3 & soiL SOUTH BANK  COMP. & GRABS 0-1 FT A I p Y
3- 2 SolL SOUTH BANK  COMP. & GRABS 0-1 FT F 1 p Yy - _ L
33 SOIL  EASTMOUND  COW, 4GRABS  O-LFT A 1 P W
3~ 4 SEDIMENT MARSH COMP. 10 GRABS 0-1 FT D K R,S Y e L
3- 5 GEDIMENT LOWER STREAW  COMP. 10 GRAES 0-1 FT A K PRS Y
e 43:AREA 11 NORTH LANDFILL
4- | SDIL  BARE PATCHES  COMP. 6 GRABS 0-1 FT D 1 P, U Y
4- 2 SEDIMENT SWAMPY SED.  COMP. 6 GRABS 0-1 FT A K R X
4- 2 SEDIMENT  SWAWPY SED.  COMP. 6 GRABS 0-1 FT F K R X
e S:AREA 11 ACID POND
S- | WATER  POND WATER  COMP. 4 GRABS  SURFACE A N R Y
5- 2 SOIL  DEAD TREE AREA COMP. 4 GRAES 0-1 FT A K PRU Y
5- 3 SEDIMENT  POND SED. COMP. 4 GRABS 0-1 FT A K R Y
S5- 3 SEDIMENT  POND SED. COMP. 4 GRABS 0-1 FT F K R Y
P #2  7R:D AREA NORTH LAWN (?
7A- 1 SOIL  LOW SPOTS-SURF  COMP. 8 BRABS  SURFACE m&v?/ I U X
78- 2 SOIL  LOW SPOTS-1 FT COMF. 8 GRABS 6-12 INCHES M " U X
7A- 3 SOIL  LDW GPOTS-2 FT COMP. 8 GRABS  1-2 FEET M+OVA K u X
7A- 4 SOIL  LOW SPOTS-3 FT COMP. 3 GRABS 2-3 FEET A+«0VA M U X
7A- 5 SOIL  TRANGECT A-SURF COMP. 3 GRABS  SURFACE  A+OvA  J 0 X
7A- 6 SDIL  TRANGECT A-IFT COMP. 3 GRABS 6-12 INCHES AHVA M 0 X
7A- 7 SOIL  TRANGECT A-2FT COMP. 3 GRABS  1-2 FEET  MOVA N g X
7A- 8 SOIL  TRANSECT A-3FT COMF. 3 GRABS 2-3 FEET @«OVA M g X
7A- 9 GSOIL  TRANSECT B-SURF  COMP. 3 GRABS  SURFACE M+OVA  J a A
78- 9 SOIL TRANSECT E-SURF COMP. 3 GRABS  SURFACE F M ) X
7A- 10 SOIL  TRANSECT E-1FT COMP. 3 GRABS 6-12 INCHES A+OVA M 1 X
78~ 11 5OIL  TRANSECT B-2FT COMP. 3 GRABS 1-2 FEET A«vA M Q X
7R~ 12 SOIL  TRANSECT B-3FT COMP. 3 BRABS  2-3 FEET A«VA M e X
78~ 13 SOIL  TRANSECT C-SURF COMP. 3 GRABS  SURFACE  A+vA  J ) X
78- 14 SDIL  TRANSECT C-1FT COMP. 3 GRABS 6-12 INCHES A«VA N @ X
7A- 15 GSOIL  TRANGECT C-&FT COMP. 3 GRAES  1-2 FEET A+VA M Q X
78- 16 SOIL  TRANSECT C-3FT COMP. 3 GRABS  &-3 FEET  A«OVA M ) X
EEE 11A:P ARER NORTH
{1A- 1 SEDIMENT  WEST SWALE  COMP. 3 GRABS 0-1 FT A LK QR X
11A- 2 SEDIMENT  EAST SWALE  COMP. 7 GRABS 0-1 FT A 1K @R X
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ATTACHMENT S-4

SAMPLING AND ANALYSIS RATIONALE

CRAB DRCHARD NATIONAL WILDLIFE REFUGE

'({{{ RATIONALE FRCTORS )})}!
(See ATTACHMENT S-3)

! I.D. ! WATRIX! NAME ! TYPE DEPTH ! ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION & ND.

11A- 3 GEDIMENT NORTH SWALE |  COMP, b GRABS 0-1 FT A JK o,R X
11~ 3 SEDIMENT NORTH SWALE |  COMP. & GRABS 0-1 FT F JoK o,R X
11A- 4 SEDIMENT MNORTH SWALE 2 COMP. 3 GRABS 0-1 FT A J,K a,R X
11f- 5 SOIL LOADING DOCK  COMP. 3 GRABS 0-1 FT A J 2 ¥
A~ 6 SOIL NORTH DOGR £0oMF. 2 BRABS -1 FT A J e} W
11A- 7 SOIL  EAST LOAD ARER COMP. 3 GRABS 0-1 FT ] J a L]
1i1A- 8 ©SOIL  STEAMHOUSE DOOR  COMP. 2 GRABS 0-1 FT A J a W
Lad 7:D AREA SOUTHEAST DRAINAGE

7- 1 WATER D-5E WRTER COMP. 4 GRABS SURFACE R N R W

7- 2 SEDIMENT D-SE SEDIMENT  COMP. 4 GRRES 0-1 FT A K R W
H 8:D AREA SOUTHWEST DRAINAGE

8- | WATER D-GW WATER Cowp. 2 GRABS SURFACE A N R W

8- 2 SEDIMENT D-SW SEDIMENT  COMP. 4 GRABS 0-1 FT f K R W
*E 9:D AREA NORTHWEST DRAINAGE

3- 1 WATER  P-NW WATER COMP. 4 BRABS SURFACE R N R W

3- 2 SEDIMENT P-N« SEDIMENT  COWMP. & GRAES O-1 FT A K R W
£+ 10:WATERWORKS NORTH DRAINAGE

10- 1 WATER  WW-N WATER COMP. 4 GRABS SURFACE f N R.5 ]
10- 2 SEDIMENT WW-N SEDIMENT  COMP. 4 GRABS 0~ FT b K R, S W
10- 2 SEDIMENT WW-N SEDIMENT  COMP. 4 GRAES -1 FT G K RS W
e 11:P AREA SOUTHEAST DRAINAGE

11- 1 WATER P-BE WATER COMP, 4 GRAES SURFACE A N R W
{1- ¢ GEDIMENT P-GE SEDIMENT  COMP. 4 GRABS -1 FT R K R W
11- 2 SEDIMENT P-SE SEDIMENT  COMP. 4 GRABS -1 FT F K R W
Liad 20:D AREA SDUTH

e0- 1  WATER D SOUTH COMP. 4 GRABS SURFACE A N R X
20~ 2 SEDIMENT D 30UTH COMP. 4 GRABS -1 FT A K R X
20~ 2 SEDIMENT D SOUTH COMP. 4 GRABS U-1 FT F K R H
*er #3  12:AREA 14 LANDFILL

12- | WATER DRAINRGE CHANNEL COMP. 4 GRABS SURFACE A N Pk W
12- 2 SEDIMENT DRAINRGE CHANNEL COMF. 4 GRABES 0-1 FT A LK PR W
12- 2 SEDIMENT DRAINAGE CHANNEL COMP. 4 BRRBS 0-1 FT 6 LK PR W



ATTACHMENT 5-4
_ SAMPLING AND ANALYSIS RATIONALE
CRAB ORCHARD NATIONAL WILDLIFE REFUGE
Y((({ RATIONALE FACTORS  }})}!
{See ATTACHMENT 5-3)

ttied

VLD ! OMATRIX!  NE C TYBE ' DEPTH ! ANAL ! DEPTH ¢ LOCA~ |INTERVAL!
ST TN & MG
f2- 3 SOIL  BLACK RESIDUE  COMP. 4 GRABS  O~1 FT D 1 B W
ot 13:AREA 14 CHANGE HOUSE SITE
13- 1 SOIL  TRANSECT !  COMP. 10 GRABS  0-1 FT A a Y
13- 2 SOIL  TRWGECT 2  COMP. 10 GRABS  O-1 FT Al a y
13- 3 SOIL  TROWSECT 3 COWP. 10 GRABS  O-1 FT Al 8 Y
13- 4 SOIL  TRAGECT 4  COWP. 10 GRAES  O-1 FT A g g Y
" 13- 5 SOIL  TRANSECT 5 CONP. 10 GRABS  O-f FT A g Y
13- 6 SOIL  TRANSECT 6 COW. 10 GRAES  O-1 FT A J a Y
. - 14:AREA 14 SOLVENT STORRAGE
14- 1 WATER  DITCH NORTH  COMP. 6 GRABS  SURFACE AN &R Y
" 14~ 2 SEDIMENT DITCH NORTH  COMP, 6 GRABS  O-1 FT A KGR Y
14- 3 WATER  DITCH SOUTH  COWP. 6 GRABS  SURFACE AN DR Y
14~ 4 SEDIMENT DITCH SOUTH  COMP. & GRAES  O-1 FT A Kk R Y
f4- 4 SEDIMENT DITCH SOUTH  COMP. 6 GRABS  O-1 FT F K @R Y
[ 4
ree $  15:AREA 7 PLATING POND
" 15- 1 WATER  PLATING POND  COWP. 4 GAABS  SURFACE AN a Y
15- 2 SEDIMENT PLATING FOND  COMP, 4 GRABS 01 FT 3 8 Y
I5- 3 WATER  MONITOR WELL  SINGLE SWPLE  BRILER T - 8 -
w . 16:AREA 7 INDUSTRIAL SITE
16- | WATER  DITCH NO.1  COMP. 2 GRABS  SURFACE A N RS "
v 16- 2 SEDIMENT  DITCH NO.1  COMP. 2 GRABS  O-1 FT A K RS W
16- 3 WATER  DITCH M0.2  COMP. 2 GRABS  SURFACE AN ’ W
16- 4 SEDIMENT  DITCH N0.2  COMP. 2 GRABS  O-1 FT A K R "
- 16- 4 SEDIMENT  DITCH NO.2  COMP. 2 GRABS -1 FT FoK R W
{6- 5 WATER  DITCH ND.3  COMP. 2 GRABS  SURFACE AN 3 "
16- G SEDIMENT  DITCH NO.3  COWP. 2 GRABS  O-1 FT A K R W
{6- 7 WATER  DITCH NO.4  COMP. 2 GRABS  SURFACE AN R y
16- 8 SEDIMENT  DITCH NO.A  COMP. 2 GRABS 01 FT A K g N
16-  SOIL  BLDG 3-4 FRONT OOWP, 12 GRABS  SURFACE D 1 P Y
16- 10 SOIL  BLDG 3-4 BACK  COMP. 6 GRABS 01 FT A 8 X
. 16~ 10 SOIL  BLDG -4 BACK  COMP. & GRABS  0-1 FT 5 J a X
16- 11 SOIL  BLDG 3-5 FRONT COMP. 6 GRABS  O-1 FT A g 8 X
16- 12 SOIL  BLDG 3-5 BACK COMP. 12 GRAES  SURFACE A p Y
16- 13 SOIL  BiDG 4-4 FAONT COMP. 6 GRABS  O-i FT A 2 ¥
16- 14 SOIL  BLDG 4-4 BACK  COWP. § GRAES  O-1 FT A o X
16- 15 SOIL  BLDG 5-243 FRONT COMP. 12 GRABS  SURFACE DI P Y
16- 15 SOIL  ELDG 5-243 FRONT COMP. 12 GRAES  SURFACE oo p Y
16- 15 GSOIL  BLDG 5-243 BACK COWP. 6 GRABS  O-1 FT A J 8 X
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ATTACHMENT S-4

SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

I

RATIONALE FACTORS

P

(See ATTACHMENT 5-3)

VLD, ! MATRIX! NAME ! TYPE DEPTH ! ANAL ! DEPTH ! LOCH- !INTERVAL!
SET TION & NG,
16- 17 SOIL BLDG 6-1 CONTROL COMP. 6 GRABS 0-1 FT A 3 @ X
ek #5  17:J0B CORPS LANDFILL
17- 1+ SOl SOIL GRID i COMP, S GRABS 0-1 FT A I F X
i7- 2 S80It SOIL BRID 2 COMP, O BRAES 0-1 FT fA I P X
17- ¢ S0IL SDIL GRID 2 COMP. 5 GRABS g-1 FT 6 I F X
i7- 3 S0IL SOIL GRID 3 COMP, S GRABS 0-1 FT Y] I P X
17- 4 SOIL SOIL 6RID 4 COMP. S GRABS 0-1 FT A I F X
{7- 3 SOIL SOIL 6RID 5 COmP, O GRABS -1 FT f I P X
i7- &6 SOIL BARE PATCH 1 CDMP. 2 GAABS 0-i FT D I P, U W
17- & SOIL BARE PATCH §  CoMP. 2 GRABS 9-1 FT 6 I P, U W
i7- 7 solb BARE PATCH 2 CDMP. & GRAES SURFACE A 1 R U W
17- & WATER WELL 17-1 SINGLE SAMPLE BAILER I - - -
{7- 3 WATER WELL 17-2 SINGLE SAMPLE BAILER I - - -
17- 10 WATER WELL 17-3 SINGLE SAMPLE BAILER I - - -
17- 11 WATER WELL 17-4 SINGLE SAMPLE BAILER I - - -
17- 1¢  WATER FOND NO. 1 SINGLE SAMPLE SURFACE A KyN R ¥
i7- 13 WATER FOND NO.2 SINGLE SAMPLE SURFACE A Ky N R W
ek ¥  18:AREA 13 LOADING PLATFORM
18- + 50IL  LOADING DOCK N COMP. 20 GRAES 0-1 FT A J ] Y
18- & SBIL  LDADING DOCK 5 COMP, 20 GRABS 0-1 FT A J ] Y
i8- 3 SOIL  LOADING DOCK E COMP. 2 GRABS 0-1 FT A J Q W
18- 4 DBDIL  LDADING DOCK W  COMP. 2 BRABS 0-1 FT A I P, G W
ia- 4 S0IL  LOADING DOCK W COP. 2 GRABS 0-1 FT F 1 PO W
Er 19:AREA 13 BUNKER 1-3
13- 1 50IL S0IL GRID Ne  COMP. 14 GRABS 0-1 FT A J a Y
13- & SO0IL S0IL GRID 5E  COMP. 14 BRABS 0-1 FT A J ] Y
{9- 3 SOIL SOIL GRID NW  COMP. 14 GRABS 0-1 FT A J a Y
15- 3 S0IL SOIL GRID NW  COMP. 14 GRABS g-1 FT F J Q Y
13- 4 SOIL  SOIL GRID FRONT COMP. 10 GRABS 0-1 FT A J a Y
15- 5 S0IL BR. PATCH TRANSECT COMF. 3 GRAES 0-1 FT A J & X
L 30:MUNITIONS CONTROL SITE
30- 1 S0IL  MUNITION CONTROL SINGLE SAMPLE SURFACE D - T W
30- 1 SOIL  MUNITION CONTROL SINGLE SAMPLE SURFACE b - T W
30- 2 WATER MUNITION CONTROL SINGLE SAMPLE EAILER I - T W
e #7  21:50UTHEAST CORNER FIELD
2l- 1 80IL TRANSECT 1 £0MP. 6 BRABS 0-1 F7 A J @ Y
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ATTACHMENT S-4
" SAMPLING AND ANALYSIS RATIONALE
CRAB ORCHARD NATIONAL WILDLIFE REFUGE
Y({{( RATIONALE FACTORS  }}}}!
{See ATTACHMENT S-3)

(LD ! MATRIN!  NOKE ¢ TYPE ! DEPTH ! ANAL ' DEPTH ! LOCA- 'INTERVAL!
SET TION & NO.
21- 1 SOIL TRANSECT §  COMP. 6 GRABS 0-1 FT F J 2 Y
" 21- # SO TRANSECT 2 COMP. & GRAES 0-1 FT A J ) Y
21- 3 S0IL TRANSECT 3 COMP. 6 GRABS 0-1 FT A J e Y
g1- 4 SOIL TRNSECT 4  COMP. & GRABS 0-1 FT A J b Y
“ . $3  22:00D REFUGE SHOP
28- 1 WATER  POOL WATER SINGLE GRAB SURFACE A KN P W
- &2- 2 SEDIMENT STREAM SEDIMENTS COMP. 2 GRAES 0-1 FT A K a,R W
22- 2 SEDIMENT STREAM SEDIMENTS COMP. 2 GRABS 0-1 FT F K a,k W
" e 26:PEPSI-WEST
24- | WATER  PEPSI-WEST  COMP. 3 GRABS  SURFACE A KN R W
o 3- 1| WATER  PEPSIWEST  COMP. 3 GRAES  SURFACE FoooOKN R W
24- 2 SEDIMENT  FEPSI-WEST  COMP. 3 GRABS 0-1 FT A K R W
24- 2 SEDIMENT  PEPSI-WEST  COMP. 3 GRABS 0-1 FT F K R W
' i 25:C.0. CREEK AT MARION LF
25- 1| WATER COC DONNSTRERM COMP. 3 GRABS  SURFACE A KN R W
. 25- 2 SEDIMENT COC DOWNSTREAM  COMP. 3 GRABS 0-1 FT D K R W
25~ 3 SEDIMENT COC DOWNSTREAM COMP. 3 GRABS 0-1 FT 6 K R "
25- 3 MWATER COC UPSTREAM  COMP. 3 GRAES  SURFACE ) - T W
- 25- 4 SEDIMENT COC UPSTREAM  COMP. 3 GRABS 0-1 FT f - 1 W
25- 5 WATER LF POND COMP. 3 GRABS  SURFACE A KN R W
35- 6 SEDIMENT  LF POND COMP. 3 GRABS 0-1 FT A K R W
e e 26:C.0. CREEK BELOW MARION 5TP
36- 1| WATER COC AT S, CARBON COMP. 3 GRABS  SURFACE A KN R W
- 25- 2 SEDIMENT COC AT S. CARBON COMP. 3 GRAES 0-1 FT A K R W
26- 3 SEDIMENT COC AT 5. CAREON COMP. 3 GRAES o-1 FT 6 K R W
36~ 3 WATER COC AT COURT ST. COMP. 3 GRAES  SURFACE A KN R W
. 26~ 4 SEDIMENT COC AT COURT ST. COMP. 3 GRAES -1 FT A K R W
e 27:C.0. CREEK BELOM 157 DREDGE
27- | WATER COC AT CHAMMNESS COMP. 3 GRABS  SURFACE A KN RS W
27- 2 SEDIMENT COC AT CHAMMNESS COWP. 3 GRAES 0-1 FT D K R,S W
- . 49 28:WATER TOWER LANDFILL
8- 1 SOIL MAIN GULLY  COMP. & GRABS 0-1 FT D K RS X
y 28- 2 SOIL  TRANS, GULLY  COMP. 6 GRABS 0-1 FT A LK PR X

]

8- & SOIL TRANS. GULLY  COMP. 6 GRAES 0-1 FT ] I.K Py R X



ATTACHMENT 5-4
. SAMPLING AND ANALYSIS RATIONALE
CRAB DRCHARD NATIONAL WILDLIFE REFUGE
E({(( RATIONALE FACTORS )})}}!
{See ATTACHMENT 5-3)

' LD. ! MATRIX!  NAME ! TYPE ! DEPTH ! ANAL ! DEPTH ! LOCH- !INTERVAL!
SET TION & NG
28- 3 SOIL  SOIL GRID 1  COMP. & GRABS 0-1 FT A J e X
2- 4 SOIL  SOILGRID 2  COMP. 6 GRABS 0-1 FT A J Q £
28- 5 SOIL  SOIL GRID 3 COMP. 6 GRABS 0-1 FT A J @ X
26~ 6 SOIL  SOIL GRID 4  COWP. 6 GRABS 0-1 FT A J @ X
28- 7 WATER  WELL 28-1 SINGLE GRAB BAILER I - y W
. 28- 8 WATER  WELL 2B-2 SINGLE GRAH BAILER I - y W
8- 9 SOIL SOUTH END OF DITCH  GRAB 0~1 FT A LK AR W
28- 10 SOIL NORTH END OF DITCH  GRAB 0-1 FT A I,k PR W
Z8- 11 SOIL  NORTH OF 28-4 GRAB 04 FT A I p W
26~ 12 SOIL NORTHWEST OF 25-3 GRAB 0-1 FT A i P W
28- 13 SDIL N. FIELD~DLD 23-9 GRAB 0-1 FT A t p W
e 26~ 14 SDIL BULLY GRAB 0-1 FT A LK PR W
e $10  35:FIRE STATION LANDFILL
E 23- | SOIL ERST FACE | COWP. 12 GRABS 031 FT A I p X
&5- & S0IL  ERST FACE & COMP. 12 GRABS 081 FT A I P 1
23~ 2 SDIL  EAST FACE @  COMP. 12 GRAES 041 FT 6 i P X
wo 25- 3 SOIL EAST FACE 3 COWP. 12 GRAES 081 FT D I p X
25- 4 SOIL  ERST FACE 4  COMP. 12 GRABS 0dl FT A 1 p X
29- 3 SOIL NORTH FACE 1 COMP. 12 GRABS 081 FT A I p X
. 29- & SOIL  NORTH FACE 2 COMP. 12 GRABS 081 FT D I P X
2% 7 SDIL  NORTH FACE 3 COMP. 12 GRABS 01 FT A 1 p i
29- 8 WATER  HWELL 29-1 SINGLE GRAB BRILER I - T W
- 25~ 9 WATER  WELL &9-2 SINGLE GRAB BAILER I - y W
23- 10 WATER  WELL 23-3 SINGLE GRAB BAILER I - v W
2% 11 WATER  WELL 25-4 SINGLE GRAB BAILER I - v W
. e #11  32:ARER 9 LANDFILL
32- | SOIL  SOIL GRID 1 COWP.@1'DEPTHS  0-12 FT Ho LM p 1
a 3%- & SOIL  SOIL GRID 1-0  TOP CORE COMF. 0-6 INCH c I p 1
32- 3 SDIL  SOIL GRID 1-1  MID CORE COMP. 6-6.5 FT o P z
35- 4 SOIL  SOIL GRID 1-2  BOT CORE COMP. 11,5-12! £ Ln p 1
3¢- 5 S0IL  SOIL GRID @  COMP.GL'DERTHS  0-12 FT H o Ly# < i
- 33~ 6 SOIL  SOIL GRID 2-0 TOP CORE COW. 0-6 INCH C I p 1
32- 7 SOIL  SOIL GRID &-1  MID CORE Cowp. 8-6.5 FT C LM P 1
33- & SDIL  SOIL GRID -2  BOT CORE COMP. 11, 3-1& C i 1
32- 5 S0iL  SOIL GRID 3 COMP.@1'DEPTHS  0-12 FT o LM P 1
32- 10 SOIL  SOIL GRID 3-0 TOP CORE COMF. 0-6 INCH C I P 1
3¢- 11 S0I.  SDIL GRID 3-1  MID CORE COMF. 5-6.5 FT € LM P 1
- 3¢- 12 S0IL  SOIL GRID 3-2  BOT CORE COMF. 11.3-12! I P 1
32- 13 S0IL  SOIL GRID 4  COWP.@I'DEFTHS  o-I2 FT H o LA P z
32- 14 SOIL  SOIL GRID 4-0  TOP CORE COMF. 0-5 INCH L i P 1
32- 13 SDIL  SOIL BRID 4-i  #ID CORE COMP. 5-6.5 FT R P 1
" 32- 16 S0IL  SOIL GRID 4-2  EOT CORE COMP. 11,5-12" C LM F 1
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RTTACHMENT S5~4

SAMPLING AND ANALYSIS RATIONALE
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

IRIAL

RATIONALE FACTORS

M

{See ATTACHMENT 5-3)

' LD, ! MATRIX!  NAE ¢ TYPE ' DEPTH ! ANAL ! DEPTH ! LOCA- 'INTERVAL!
SET TION & ND.
32-17 SOIL  SOILGRID 5  COMP.GI'DEPTHS  O-12 FT oo LM P z
32~ 15 SOIL  SOIL GRID 50 TOP CORE COMP.  0-6 INCH L I P 1
32~ 19 SOIL  SOIL GRID 5-1 MID CORE COMP.  6-6.5 FT L LM P z
32- 20 SOIL  SOIL GRID 5-2  BOT CORE COMP,  11.5-12" L LM P 1
32-21 SOIL  SOILGRID 6  COMP.@1'DEPTHS  0-12 FT Ho LM P 1
32- 22 SOIL  SOIL GRID -0 TOP CORE COMP.  0-6 INCH L I P 1
32~ 23 SOIL  SOIL GRID 6-1 MID CORE COMP.  6-6.5 FT L LM P 1
32- 24 SOIL  SOIL GRID -2  BOT CORE COMP.  11.5-12! L LM P 1
32- 35 SOIL  SOIL GRID 7  COMP.GI'DEFTHS  0-i2 FT Ho LM P Z
32- 3 SOIL  SOIL GRID 7-0  TOP CORE COMP,  0-6 INCH C I P z
32- 27 SOIL  SOIL GRID 7-1  MID CORE COMP.  6-6.5 FT C LM P z
3:- 28 SOIL  SOIL GRID 7-2  BOT CORE COMP.  11.5-12" L L P 1
32-25 SOIL  SOILGRID 8  COMP.E1'DEPTHS  0-12 FT R LM P 1
32- 30 SOIL  SOIL GRID 8-0 TOP CORE COMP.  O-6 INCH C I < 1
32- 31 SDIL  SOIL GRID 8-1 MID CORE COMP,  6-6.5 FT C LM p 1
32- 32 SOIL  SOIL GRID 8-2 BOT CORE COMP,  11.3-1&' L LM P 1
32-33 SDIL  GSOILGRID G  COWP.81'DEPTHS -1 FT Hoo LM P 1
32- 34 GS0IL  SOIL GRID 5~0 TOP CORE COMP.  0-6 INCH C I P 1
33- 35 SDIL  SOIL GRID S~1  MID CORE COMP.  6-6.5 FT L LM P i
32- 35 SOIL  SOIL GRID 9-2  BOT CORE COMP. 11,512 T A P z
32- 37 SOIL  NORTH TRANGECT 1 COWP,E3'INTRVL  SURFACE B K RorT Y
32- 36 SOIL  NORTH TRANSECT | COMP.®3'INTRvL  SURFACE B K  RorT Y
32- 33 SOIL ERST TRANSECT | COWP.G3'INTRVL  SURFACE B K RerT ¥
32- 40 5OIL  EAST TRANSECT & COMP.®3'INTRVL  SURFACE B K RorT Y
35- 41 SDIL  SOUTH TRANSECT 1 COMP.®3'INTRVL  SURFACE B K RorT ¥
32- 42 SOIL  SOUTH TRANGECT 2 COMP.&3'INTRVL  SURFALE B K RerT ¥
32- 43 SEDIMENT INT. CREEK 1-0 GRAB SURFACE A LK WA Z
32- 44 SEDIMENT INT. CREEK 1-1 GRAB 3 FEET A S QR 1
32- 43 SEDIMENT INT. CREEK 1-2 GRAB B FEET A JKLN B8R Z
32- 46 SEDIMENT INT. CREEK 2-0 GRAB SURFACE A LK QR 1
32- 47 SEDIMENT INT. CREEK &-1 GRAE 3 FEET A IKLM GR z
3¢- 43 SEDIMENT INT. CREEK 2-2 GRAB & FEET A IKLM 3R 1
32- 49 SEDIMENT INT. CREEK 3-0 GRAB SURFACE A LK BR 1
32- 50 SEDIMENT INT. CREEK 3-1 BRAE 3 FEET A LKLM &R 1
32- 5| SEDIMENT INT. CREEK 3-2 GRAB B FEET A IKLM @R 1
32- 52 GEDIMENT INT. CREEK 4-0 GRAB SURFACE A 5K &R z
32~ 53 SEDIMENT INT. CREEK 4-1 GRAR 3 FEET A LKLM DR z
32- 54 SEDIMENT INT. CREEK 4-2 GRAB 6 FEET A LKLM @R Z
32- 55 SEDIMENT INT. CREEK 5-0 GRAB SURFACE A LK O,R z
G- 55 SEDIMENT INT. CREEK 3-1 GRAB 3 FEET A LK.M QR 1
32- 57 SEDIMENT INT. CREEK 5-2 GRAB 6 FEET A JKLM OR 1
32- 55 SEDIMENT INT. CREEK 6-0 GRAB SURFACE D LK QR 1
32- 53 SEDIMENT INT. CREEK 6-1 GRAB 3 FEET I IKL,M &R 1
32- 60 SEDIMENT INT. CAEEK 6-2 GRAB 6 FEET D SKLM @R z
3- 51 WATER WELL 1 SINGLE SAMPLE BAILER I - T W
3i- 62 WATER WeLL & SINGLE SAMPLE BAILER I - v W
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ATTACHMENT S-4

SAMPLING AND ANALYSIS RATIONALE
CRAB DRCHARD NATIONAL WILDLIFE REFUBE

K

RATIONALE FACTORS

P

(See ATTACHMENT 5-3)

YLD, ! MATRIX! NEME ! TYPE DEPTH ! ANAL ' DEPTH ! LOCA- 'INTERVAL!
SET TION & NO.

3¢- 63 WATER WELL 3 SINGLE SARMPLE BRILER i - v ]
- b4 BOIL YELLOW SPOT SINGLE SAMPLE SURFACE A I P W
32- 65 SUIL  BEFORE CLEANING  SINGLE SAMPLE SURFRCE B K T W
3c¢- 66 S50IL  AFTER CLEANING  SINGLE SAMPLE SURFACE B K T L]
Hie 33:ARER 9 BUILDING COMPLEX

33- 1 SDIL LOC. 1 - I-i- &5 CORE VERTICAL 0~1 FOOT B J o 1
33~ & S80IL LOC. 1 -~ I-1~ &5 CORE VERTICAL 1-2 FEET ] JM ol i
33~ 3 SOIL L0C, 1~ I-1- 25 CORE VERTICAL  2-3 FeET B I M o 1
33~ & B8DIL LOC. @2 ~ I-1- 25 CORE VERTICAL 0-1 FOOT B J ) z
33~ 5 8DIL LOC. @2 ~ I-1- 25 CORE VERTICAL $-2 FEET B I P z
35~ 6 S0IL LOC. 2~ I-1- 25 CORE VERTICAL  2-3 FEET B JoM a1 z
33- 7 SDIL tOC. 3 - I-1- 23 CORE VERTICAL 0~ FODT B J i I
33- 8 S0IL LoC. 3 ~ I-1- 25 CORE VERTICAL 1~2 FEET B A | o1 1
33- 9 SQIL LOC. 3 - I-i- 25 CORE VERTICAL  2-3 FEET B Jo M o1 I
33- 10 B80IL LOC. 4 - I-i- 25 CORE VERTICAL 0-1 FOOT b J ot 2
33- 11 SDIL LOC. 4 - I-1- 25 CORE VERTICAL 1-2 FEET B JoM 61 1
33- 12 5S50IL (OC. 4 - [-1- 25 CORE VERTICAL  2-3 FEET B Ji M o1 z
33- 13 S80It LOC. 5 - I-1- 25 CORE VERTICAL 0-1 FOOT B J o1 4
33- 14 S0IL LOC. 35 - I-1- 25 CORE VERTICAL 1-2 FeET b JiM a1 1
33- 13 SDIL iO0C. 5 - I-i- 25 CORE VERTICAL  2-3 FEET B I " 81 s
33- 16 50IL LOE. 6 - I-1- 25 CORE SURFACE -1 FOOT B J @ 1
33- 17 SOIL tOC. 7 - I-1- 25 CORE VERTICAL 0-1 FOOT ] J L Z
33- 18 S0iL LOC. 7 - I-1- 25 CORE VERTICAL {-2 FEET B 3. M 1 1
33- 19 SOIL LOC. 7 - I-1- 25 CORE VERTICAL  2-3 FEET B JoM &4 z
33- 20 80IL LOC. 8 - I-1- &5 CORE VERTICAL 0-1 FOOT ] J @ z
33- 21 S0IL LOC. & - I-1- 25 CORE VERTICAL 1-2 FekT B Jo# @ i
33- & S0IL LOC. 8 - I-1- 25 CORE VERTICAL  2~3 FEET B I M i 1
33- &3 80IL LOC. 5 - I-1- 23 CORE SURFRCE 0-1 FOOT B 3 & z
33- 24 BOIL LOC. 10 - I-1- 25 CORE SURFRCE 0~1 FOOT B J 81 2
33- &3 S0IL LOC. 11 - I-1- 25 CORE SURFACE 0~1 FOOT B J ai z
33- @6 B50IL LOC. 12 - I-1- 25 CORE SURFACE 0-1 FOOT ] J a1 l
33- 27 SOIL LOL. i3 - I-1- 25 CORE SURFACE 0~-1 FOOT D 4 gl z
33- 28 S0IL LOC., 14 - I-1-23 DITCH 0-1 FOOT B K ot 1
33- 2% SOIL LoC. 15 - I-1- 23 CORE SURFRCE 0-6 INCH K J 01 1
33- 30 S0IL LOC. 16 - I-1- 64 DITCH 0-1 FOOT ] K a1 z
33- 31 SBIL toC. 17 - I-1- o4 CORE SURFACE O-1 FOOT B J ai )
33- 32 S0IL LOC. 18- 1I-4-22 DITCH 0-1 FOOT B K )] 1
33- 33 G0IL LOC. 13 -1-1-21 DITCH {-1 FOOT B K al z
33- 34 S0IL LOC. 20 - I-1- 21 CORE VERTICAL 0-1 FOOT b J i1 z
33- 35 SDIL toC. 20 - I-i- 21 CORE VERTICAL i-2 FEET B Jo# ai )
33- 36 S0IL LOC. &0 - i-1- 21 CORE VERTICAL  2-3 FEEY ] I &1 1
33- 37 S0It LoC. 21 - I-i- 2} CORE SURFRCE - O-1 FOOT B J &t 1
33- 38 SOIL LOC. 22 - I-t- 21 CORE SURFACE 0-1 FOOT b A tH 1
33- 33 B50IL LOC. 23 - GTHGING DITCH 0-1 FOOT ] K *H 1
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ATTACHMENT S-4

SAMPLING AND ANALYSIS RATIONALE
CRAB ORCHARD NATIONAL WILDLIFE REFUGE
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RATIONALE FACTORS

M

{See ATTACHMENT 5-3)

1.0, ! MATRIX! NRE ! TYPE DEPTH ' ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION & MO,

33- 40 SDIL LOC, 24 - STAGING DITCH 0-1 FOOT B K ) 2
33- 41 S0IL LOC. 25 - 1-1- 24 CORE VERTICAL 0-1 FOOT b J & z
33- 4¢ 80IL LOC. 25 - 1-1- 24 CORE VERTICAL 1-2 FEET B A FH Z
33- 43 SOIL LOC, &3 - {-1- 24 CORE VERTICAL  2-3 FEET B J T 4
33- 4% SDIL LOC., 26 - I-1- 24 CORE VERTICAL 0-1 FOOT ] J i1 Z
33- 43 S0IL tOC. ¢&o - I-1- 24 CORE VERTICAL 1-2 FEET B J i 1 2
33- 46 S0IL (OC. 2o - I-1- 24 CORE VERTICAL  2-3 FEET B R | & 4
33- 47 SDIL LOC, &7 - I-1- 24 CORE VERTICAL 0~1 FOOT B J at z
33- 48 SBIL LOC. &7 - I-1- ¢4 CORE VERTICAL i-2 FEeT ] I ] 1
33- 43 S0IL LOC. &7 - [-1- 24 CORE VERTICAL  2-3 FEET E Jo ¥ i1 Z
33- 50 SDIL LOC. 8 - I-1- 24 CORE VERTICAL 0~1 FOOT B J 1)) 1
33~ 51 S0IL LOC, &8 - I-1- ¢4 CORE VERTICAL 1~2 FEET b J.n ' 1
33- 5@ SDIL iBC. @28 - I-i- 24 CORE VERTICAL  2-3 FEET B Jo a1 1
33- 33 S0IL LOC. 23 - I-1- 24 DITCH 0-1 FOOT b K 1] 1
33- 54 SO0IL LDC, 30 - I-1- 2% DITCH 0-1 FOOT B K & z
33- 53 S0IL LOC. 31 - I-1- &4 DITCH 0-1 FOOT B K @ 3
33- 56 SOIL LOC, 32 - I-1- 2% DITCH ¢-1 FOOT B K il )
33- &7 80IL LOC. 33 - I-1- 20 CORE SURFACE 0-1 FOOT B J a1 Z
33- 38 SOIL LOC. 34 - I-1- 20 CORE SURFRCE 0-1 FOOT ] J & i
33- 53 SDIL LOC. 35 - I-1- 20 CORE SURFACE 0-1 FOOT ] J 1 I
33- 60 SO0IL LOC. 35 - I-1- 20 CORE SURFACE 0-1 FOOT D J Qi z
33- 61 50IL LOC. 37 - I-1- 19 CORE SURFACE 0-& INCH B J 2 Z
33- 62 SDIL LOC. 38 - I-1- 2 CORE VERTICAL U-1 FOOT B J i z
33- 63 S0IL LBC. 36 - I-1- 2 CORE VERTICAL {-2 FEET B JoM a1 1
- 64 S0IL LOC. 38 - I-i- 2 CORE VERTICAL  2-3 FEET B I ai i
33- 63 BOIL LOC. 39 - i-1- 2 CORE SURFACE U-1 FOOT B J H] 1
33- b6 SOIL LOC. 40 - I-1- 2 CORE SURFACE 0-1 FOOY B J o1 1
33- 67 SDIL tOC. 41 - I-1- 2 CORE VERTICAL 0-1 FOOT B J a1 1
68 SBIL LOC, 4f - I-1- 2 CORE VERTICAL 1-2 FeeT B B Q) 1
33- 65 BS5DIL LOC, 41 - I-1- 2 CORE VERTICAL  &-3 FEET B Ji ¥ i 1
33- 70 S0iL LOC, 42 - -1~ 2 CORE SURFACE 0~1 FOOT B J ()Y i
33- 71 BOIL LOC, 43 ~ I-1- & CORE SUuRFALE o~1 FOOY b J 73] 2
33- 72 S0IL LOC. 44 - I-1- 2 CORE VERTICAL 0-1 FOOT 1] J a1 z
33- 73 S80I LBL, 44 - I-1~ R CORE VERTICAL 1-2 FEET B M 0l z
33- 74 SOIL LOC. 44 - I-1- 2 CORE VERTICAL  2~3 FEET B A al z
33- 73 SDIL LOC. 45 - I-1- @ CORE SURFACE 0~1 FOOT B J ot z
33- 76 SOIL LOC, 56 -~ I-i~ 2 CORE VERTICAL 0-1 FOUT b J al 1
33- 77 80iL LGLC, 56 - I-1- 2 CORE VERTICAL 1-2 FEET B .M 21 1
33- 78 SDIL LOC. 56 ~ I-1- 2 CORE VERTICAL  2-3 FEET B g M a1 1
33- 79 SOIL LOC., 57 ~ I-1- 2 CORE SURFACE 0-1 FOOT b J 1)) 1
33- 80 SDIL LOC., 3B - I-i- 2 CORE SURFACE G-l FOOT E J a1 z
33- 81 SOIL LOC. 46 - I-1- 5 CORE VERTICAL 0-1 FBOT B J a1 1
33- 8¢ S0iL LOC. 46 - I-1- 3 CORE VERTICAL i-2 FEET b JoM g1 1
33- 83 SDIL LOC. 45 - I-i- 3 CORE VERTICAL  2-3 FEET B JoM a1 I
33- & S0IL LOC, 47 - I-1- 3 CORE SURFRCE 0-1 FOOT B J ot z
33- 85 S0IL LOC. 46 - I-1- 3 CORE SURFACE 0-1 FOOT B J 81 1
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ATTRCHMENT 5-4

SAMPLING AND ANALYSIS RATIONALE
CRAB ORCHARD NATIONAL WILDLIFE REFUBE

O

RATIONALE FACTORS
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{See ATTACHMENT 5-3)

'ILD. ! MATRIX! NAME ! TYPE DEPTH ' ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION & NO.
33~ 86 S0IL LOC. 43 - I-1- 5 CDRE VERTICAL 0-1 FOOT B J 13 1
33- 87 S0IL LOC. 49 - I-1- 5 CORE VERTICAL 1-2 FEET B I a1 4
33~ 88 SOIL LOC. 49 - I-1- 5 CDRE VERTICAL  e&-3 FEET B M o 4
33- 83 GS0IL LOC. 30 - I-1- S5 CORE SURFACE 0-1 FOOT B J a1 1
33- % SOIL LOC. 5t - I-1- 35 CORE VERTICAL 0-1 FOOT B J 1+ z
33- 91 S0IL LOC. 3t - I-1- 35 CORE VERTICAL 1-2 FEET B JoM 01 z
33~ 92 S0IL LOC. 351 - I-1- 5 CORE VERTICAL  2-3 FEET B Jy M FH z
33~ 53 S0IL LOC. 52 - I-1- 5 CORE SURFACE 0-1 FOOT B J a1 )
33- 9% S0IL iOC. 33 - I-1- 3 CORE SURFRCE 0-1 FOOT B J ] i
33- 95 S0IL LOC. 54 - I-1- 35 CORE VERTICAL 0-1 FOOT b J at i
33- 96 S0IL tOC. 54 - I-1- 35 CORE VERTICAL 1-2 FEET b J. M at 1
33- 57 S0IL LOC. 54 - I-1- 35 CORE VERTICAL  2-3 FEET B JoH at z
33- 98 S0IL tOC. 355 - I-1- 33 CORE SURFACE ¢-1 FOOT B J 21 2
33- 99 S0IL LOC. 59 - I-1- 1 CORE SURFACE 0-1 FOOT B J H 4
33-100 S0IL LOC. 60 - I-1- 1 CORE SURFACE 0-1 FOOT ] J at z
33-101 50IL LOC. 61 - I-1- 1 CORE SURFACE 0-1 FOOT b J (1)} z
33-102 S0t LOC. & - I-1- 3 CORE VERTICAL 0-1 FOOT B J 1] 1
33-103 SDIL iDC. 62 - I-1- 3 CDRE VERTICAL §-2 FEET B J.H ™ I
33-104 SDIL tOC. 62 - I-1- 3 CORE VERTICAL  2-3 FeET E JoM 81 )
33-105 S0IL i0C. &3 - I-1- 3 CORE VERTICAL 9-1 FOOT ] J &1 z
33-106 SOIL LOC. &3 - I-1- 3 CORE VERTICAL 1-2 FEET B g ai I
33-107 S0IL LO6C. 63 - I-1- 3 CORE VERTICAL  2-3 FEET E J,. F] 3
33-108 SOIL LOC. 64 - I-1- 3 CORE VERTICAL 0-1 FOOT B J 2] 1
33-109 SOIL LOC. &4 - I-1- 3 CORE VERTICAL 1-2 FEET ] M al 1
33-110 S0IL LOC. 64 - I-1- 3 CORE VERTICAL  2-3 FEET b JoM 8! z
33-111  SOIL LBC. 65 - I-1- 3 CORE VERTICAL 0-1 FOOT B J & z
33-i12 SOIL LOC. &5 - I-1- 3 CORE VERTICAL 1-2 FEET ] Iy i 1
33-113  S0IL LOC. 65 - I-1- 3 CORE VERTICAL  2-3 FEET ] Jo M o1 4
33-114 S0IL LOC. &6 - I-1- 3 CORE VERTICAL 0-1 FOOT B J & z
33-115 S0IL LOC. 66 - I-1- 3 CORE VERTICAL 1-2 FEET B J,# 3} I
33-116 S0IL LOC. &b - I-i- 3 CORE VERTICAL  2-3 FEET B J, M a1 z
33-117  80Ii iOC. 67 - I-1- 3 CDRE VERTICAL 0-1 FOOT B 3 21 z
33-1138 SOIL LOC. 67 - I-i- 3 CORE VERTICAL 1-2 FEET ] 3y al z
33-115 S80IL LOC. 67 - I-1- 3 CORE VERTICAL  2-3 FEET B Jo M a1 z
33-120 SOIL LOC. 638 - I-i- 3 CORE VERTICAL 0-1 FOOT ] J o z
33-121  SO0IL LOC. 68 - I-1- 3 CORE VERTICAL 1-2 FEET ] Jo ' 1
33-12¢ SOIL iLOC. 60 - I-1- 3 CORE VERTICAL  2-3 FEET L] I8 i z
33-1¢3  S0IL LOC. 65 - I-1- 3 CORE VERTICAL 0-1 FOOT B J a1 4
33-124 B0IL LOC. 63 - I-i- 3 CORE VERTICAL i-2 FEET B J M 8l Z
33-183 80iL iOC. 6% - I-1- 3 CORE VERTICAL  2-3 FEET B 3 1 z
33-126  SUIL iOC. 70 - I-1- 3 CORe SURFARCE 9-1 FOOT B J a1 i
33-127 DI LOE. 71 - I-1- 3 CORE SURFACE 0-1 FOOT B J gt 4
33-128 S0IL LOC. 72 - I-1- 3 CORE SURFACE g-1 FOOT ] J &l z
35-129 SDIL LOC. 73 - I-1~ 3 CORE SURFACE 0-1 FOOT D J G z
33-130 SOIL tOC. 74 - I-1- 3 CORE SURFACE 0-1 FOOT ] J 15} 4
33-131  80IL LOC. 75 - I-1- 3 CORE VERTICAL 0-1 FOOY B J i 4



ATTACHHENT S-4 -
va SAMPLING AND ANALYSIS RATIONALE
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H(({ RATIONALE FACTORS »n)!
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'LLD. ! WATRIX! NAME H TYFE ! DEPTH ! ANAL ! DEPTH ! LOCA- !INTERVAL!
3ET TIBN & NG

33-132 SOIL (OC. 75 - i-1- 3 CORE VERTICAL -2 FEET B JM @ z
" 35-133  SOIL LOC. 75 - I-1- 3 CORE VERTICAL -3 FEET BEOJMw 1
33-134 SOIL LOC. 76 - I-1- 3 CORE SURFACE  0-1 FODT B al 1

33-135 SOIL LOC. 77 - I-1- 3 CORE VERTICAL  O-1FOOT B a 1

33-136 SOIL LOC. 77 - I-1- 3 CORE VERTICAL 1-2FeET B L0 @ z
33-137 SOIL LOC. 77 - I-1- 3 CORE VERTICAL  2-3 FEET BOLM @ 1

33-138  SOIL LOC. 78 - I-1- 3 CORE SURFACE  O~1 FOOT BJ Gl I

33-139 SOIL LOC. 79 - I-1- 3 CORE SURFACE  O-1 FOOT B4 al 1

u 33-140 SDIL LOC, 80 - I-i- 9 CORE VERTICA.  0-1 FOOT B J ai 1
33-141 SOIL LOC. 80 - I-i- 9 CORE VERTICAL 1-2FEET B LM O z

33-142 SOIL LOC. 80 - I-i- 9 CORE VERTICAL  2-3 FEET EoJm ol 1

" 33-143 SODIL LOC. 81 - I-i- 9 CORE SURFACE  0-1 FOOT B a1 1
33-144 SOIL LOC, 82 - I-1- 9 CORE SURFACE  O-1 FOOT B al 1

33-145 SOIL LOC. B3 - I-1-23C CORE VEATICAL  O-1 FOOT B J a z

33-146 SOIL LOC. &3 - I-1-23C CORE VERTICAL  {-2FEeT B J,A @ z
33-147 SOIL LOC. &3 - 1-1-23C CORE VERTICAL  2-3 FEET BN @ z

33-14 SDIL LOC. & - 1-i-23C CORE VERTICAL  O-1 FOOT B J Gl 1

33-145 SOIL LOC. &6 - I-1-23C CORE VERTICAL 12 FEET & JM O 1

m 33-130  SDIL LOC, & - I-1-23C CORE VERTICAL  &-3 FEET EOJ Mol z
33-151 SOIL LOC. &5 - 1-1-23C CORE VERTICAL  O-1FOOT B J o z

33~152 S0l LOC. &5 - 1-1-23C CORE VERTICAL  f-2¢FeeT B L @ z

i 33-155 SO0IL LOC. 85 - 1-1-23C CORE VERTICAL -3 FEET BoIm @ 1
33-154  SOIL LOC. 86 - I-1-23C CORE VERTICAL  O-1FOOT B J al i

33-155 SOIL LOC. & - I-1-23C CORE VERTICAL -2 FEET B Jm @l 1

» 33-136 SDIL LOC. & - I-1-23C CORE VERTICAL  &-3 FEET EOLe @ z
33-157 SOIL LOC. &7 - I-1-23C CORE VERTICAL  O-1FOOT D J o 1

33-138 SOIL LOC, &7 - I-1-23C CORE VERTICAL  1-2FeET B J4 O z

| 33-155 SOIL LOC. 87 - I-1-23C CORE VERTICAL  2-3 FEET BO4LM @ z
33-160 SOIL LOC. 84 - I-1-23C CORE VERTICAL  ¢-1 FOOT B al z

33-161 SOIL LOC. & - I-1-23C CORE VERTICAL 1-2 FEET B M O 1

33-162 SOIL LOC. B8 - I-1-23C CORE VERTICAL  2-3 FEET BO5LM Gl z

K 33-163 SOIL LOC. 89 - I-1-23C CORE VERTICAL  O-1 FODT &  J al 1
33-164 SOIL LOC, 89 - [-1-23C CORE VERTICAL (-2 FEET B LM @I z

33-165 SOIL LOC. 89 - I-1-23C CORE VERTICAL  2-3 FEET B o 1

_ 33-166 SOIL LOC. 90 - I-1-23C CORE VERTICAL  O-1 FOOT B J at z
33-167 SOIL LOC. 90 - I-1-23C CORE VERTICA.  1-2FEET B J,M @1 l

33-168 SOIL LOC. 90 - I-1-23C CORE VERTICAL  &-3 FEET BN O z

33-165 S0IL LOC. 51 - I-1-23C CORE VERTICAL  O-1 FOOT B J a z

" 33-170  S0IL LOC. 9f - 1-1-23C CORE VERTICAL  1-2 FEET B J4 @ i
33-171  SDIL LDC. 51 - I-1-25C CORE VEATICAL  2-3 FEET BOoL4 @ 1

33-17¢  SO0fL LOC. 92 - 1-1-23C CORE VERTICAL -1 FOOT B J al 1

- 35-173  SOIL LOC. 92 - [-1-23C CORE VERTICAL  1-2FEET B LM &1 z
33-174 50IL LOC. 92 - I-1-23C CORE VERTICAL  2-3 FEET oM G z

33-175 S0l LOC. 53 - I-1-23C CORE VERTICAL  O-1 FOOT B J 61 1

» 33-176 SOIL LOC. 353 - I-1-23C CORE VERTICAL  i-2 FEET B J# 6 z
33-177  S0IL LOC. 93 - I-1-Z3C CORE VERTICAL  2-3 FEET BOLM W@ z
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! MATRIX! NAME ! TYPE ¢ DePTH ! ANAL ! DEFTH ! LOCA- !INTERVAL!

SeT TIiON & NO.

33-178 SOIL LOC. 54 - i-1-23C CORE SURFACE  0-1 FOOT B J 81 1
33-179 SOIL LOC. 95 - I-1-23C CORE SURFACE  0-1 FOOT B J 01 z
33-180 S0IL LOC. 9 - I-1-23C CORE VERTICAL -1 FOOT B ] 81 i
33-161 SOIL LOC. 96 - I-1-23C CORE VERTICAL  1-2 FEET B M a1 1
" 33-ia2 SOIL LOC. 96 - I-1-23C CORE VERTICAL  2-3 FEET B JM a1 z
33-183 30IL LOC. 97 - I-1- 9 SURFACE COMP.  O-1 FOOT B hj 81 X
33-184 SOIL LOC. 58 - I-3- 15 SURFACE COMP.  O-1 FOOT B J al X
33-185 SOIL LOC. 95 ~ I-1- 1 SURFACE CONP.  0-1 FOOT B J at X
- 33-186 SOIL LOC. 100 - I-1- 29 SURFACE COMP.  0-1 FOOT B ] 81 X
33-187 SOIL LOC. 101 - I-1- @ SURFACE COMP.  0-1 FOOT B A 61 X
33-188 SOIL LOC. 102 - I-1- & SURFACE COWP.  O-1 FOOT E J ot X
- 33-169 SOIL - SPARE NUMBERS B
33-130 SOIL - SPARE NUMBERS B
33-131 50IL - SPARE MUMBERS B
- 33-132  SOIL - SPARE NUMBERS B
33-153  50IL - SPARE MUMEERS B
33-134 SOIL - SPARE NUMBERS B
33-195  SOiL - SPARE NUMBERS B
" 33-136  SDIL - SPARE NUMBERS &
33-197 SOIL - SPARE NUMBERS B
33-158  SDIL - SPARE NUMBERS B
' 33-199  SOIL - SPARE NUMBERS B
33-200 50IL - SPARE NUMBERS B
33-201 SOIL - SPARE NUMBERS B
’ . 35:AREA 9 EAST WATERWAY
- 35- | SEDIMENT  WATERWAY COMP. S GRAES  O-1 FT A I ; y
35- | GEDIMENT  WATERWAY COMP, 5 GRABS  0-1 FT F I p
P #12  34:CRAB ORCHARD LAKE
[
34~ 1 WATER REFUGE INTAKE GRAB NA £ - 1 W
34~ 2 WATER MARION INTAKE GRAB NA £ - T W
‘. 34~ 3 WATER MARION RES.-INTAKE  GRAB NA 3 - T W
34- 4 WATER REFUGE TREATED HD  GRAB NA E - T W
34- 5 WATER MARION TREATED H2D  GRAB NA E - T W
34~ 6 WATER LAKE 1 B COMP.3 DEFTHS SURF-0.8 FT i 0 5 W
34~ 7 WATER LAE 2 C COMF. 3 DEFTHS GSURF-0.8 FT I i 5 W
34- & WATER LAKE 3 6 COMP,3 DEPTHS  SURF-0,8 FT 1 i) 5 m
34~ 9 WATER LAKE 4 H COmF. 3 DEFTHS  SURF-0.8 FT I 0 5 W
- 34- 10 WATER LAKE 5 A COMP, 3 DEFTHS  SURF-0.8 FT I ] 5 W
34- 11 WATER LAKE & D CoWP, 3 LERTHS  SURF-0.B FT I o 5 W
34- 12 WATER LAME 7 E COMP. 3 DEPTHS  SURF-0.8 FT I 0 5 W
34- 13 WATER LAKE 8 F COMp, 3 DEFTHS  SURF-0.8 FT I 0 5 W
34- 14 WATER LAKE 3 I COMP, 3 DEATHS  SURF-0.8 FT I i 5 W
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ATTACHMENT S5-4

SARPLING AND ANALYSIS RATIONALE
CRAB ORCHARD NATIONAL WILDLIFE REFUBE

L

RATIONALE FACTORS

P!

{See ATTACHMENT 3-3)

C LD, ! MATRIX! NAME ! TYPE DEPTH ! ANAL ! DEPTH ! LOCA- !INTERVAL!
SET TION & MG

34- 15 WATER LAKE 10J COMP. 3 DEPTHS  SURF-0.8 FT i 0 5 ]
34- 16 SEDIMENT LAKE 1 B bRAB DREDGE H K 5 W
34- 17 SEDIMENT LRKE 2 C GRAB DREDGE H K 5 W
34- 18 SEDIMENT LAKE 3 b GRAB DREDGE I K 5 W
34~ {5 SEDIMENT LAKE 4 H &RAD DREDGE I K 5 W
34- 20 SEDIMENT LAKE 5 A GRAB DREDGE I K 5 ]
34- 21 SEDIMENT LAE 6 D GRAB DREDBE 1 K 8 W
34— 22 SEDIMENT LAKE 7 E GRAB DRED&E 1 K 5 W
34- 23 SEDIMENT LRKE & F GRAE DREDGE 1 K 5 W
34~ 24 SEDIMENT LAE 3 I GRAD LREDBE 1 K 5 W
34- 25 SEDIMENT LAKE 10J GRAB DREDGE 1

d4-¢6 FISH LAKESITE 1 B COMP. 5 CARP NA I

34- 27 FISH LAKESITE1 B  COMP. J BASS ) I

34- 28 FISH LAKESITEL B  COMP. S BARSS NA I

34- 48  FISH LAKE SITE 1 B COMP.5 BULLMERD NA I

34- 43 FISH LAKE SITe 1 B COMP.3 BULLMEAD NA I

34- 3% FISH LAKE SITE 1 B COMP.2 CATFISH NA I

34- 23 FISH LAKESITE 2 C  COMP. 5 CARP NA H

J4- 30  FISH LAHE SITE2C  COMP. S CRRP NR i

34- 31 FISH LAKESITE2C  COMP. 3 ERSS N H

34- 51  FISH LAKE SITE 2 C  COMP.S5 BULLHERD M 1

34- 52 FISH LAKE SITE ¢ C  COMP.5 BULLHERD NA I

34- 53 FISH LAKE BITE 2 C COMP.5 CATFISH N i

34- 3¢ FISH AKE SITE 36  COMP. S5 CARP NA I

34- 33 FISH LAKE SITE3 6  COMP. S CARP NA 1

34- 34 FIBH LAKE SITE 3 &  COMP. 3 BRSS NA I

34- 34 FISH LAKE SITE 36 COMP.S BULLHEAD NA i

34- 55 FiGH LAKE §ITc 3 6 COMP.S BULLHERD NA I

34- 33 FIsn LA{E SITE 4 B COWP. S CARP NA i

34~ 38  FiS4 LAKE SIE 4 W COMP. 3 BRSS NA i

34- 37  FISH LAKE SITE 41 COMF. 3 EASS N I

34~ 33  FISH LAKE SITE 4 H  COMP.3 BULLHEAD A I

34- o0  FISH LAHE SITE 4 W COaP.3 BULLHEAD NA I

34- 61  FISH LAKE SITE 4 H  COMP, 4 CATFISH NA I

34- 38 FISH LAKE CONTROL J COMP. 5 CARP hn I

34- 35 FISH LAAE CONTROL J  COMP. 5 CARP ] I

34- 40  FIoH LAKE CONTROL J  COMP. 3 BRSS N I

34- 41  FISH LAKE CONTROL J  COMP. 3 BASS A I

34- 56  FISH LAKE CONTROL J COWP.S BULLhERD NA I

34- 57  FISH LAKE CONTROL J COMP.S BULLHEAD ) i

34- 58  FISR LAKE CONTROL J Come.3 CATFISH NA I

34- 42 TURTLES LAKE SITE L B comp. OF 2 BOTTOM i

34- 43 TURTLES LARESITEZC comp, OF 2 BOTTOM i

34- 44 TURTLES (AKE SITc 3 6 comp, OF EOTTOM i

34- 43 CRAYFISH LAKE BiTE 1 B COMP.OF 300gus SURFACE I

34- 46 CRAYFISH LAKE 5iTe 2 C  COMP.OF 300oms SURFACE I
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ATTACHMENT S-4

SAMPLING AND ANALYSIS RATIONALE

CRAB ORCHARD NATIONAL WILDLIFE REFUSE

Y{{{{ RATIONALE FACTORS »»)!
{See ATTACHMENT 5-3)

P I.D. ! WATRIX! NvE ! TYRE DEPTH Y ANRL ! DEPTH ! LOCA- !INTERVAL!
SET Tion & M

34- 47 CRAYFISH LAKE SITE 3 6  COMP.OF 300gms SURFACE i

111 #13  31:REFUGE CONTROL SITE

31- 1 S0IL  REFUGE CONTROL  SINGLE SAMPLE SURFACE D - T W

31- 1 S0IL  RErFUBE CONTROL  SINGLE SAMPLE SURFACE & - T W

31- & WATER REFUGE CONTROL  SINGLE SAMPLE BAILER I - T W

END
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ATTACH S-3

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

SPECIFIC RATIONALE FACTORS
FOR SELECTING SAMPLES AND ANALYSES
FOR PHASE |

KEY TO RATIONALE FACTORS CITED IN ATTACHMENT S-4

ANALYSIS SETS

A.

Note:

Analysis Set A (organics screening, metals, cyanide, indicators,
explosives, nitrogen and phosphorus) is specified for all sites
where few or no previous analytical tests have been conducted.
This sequence of analyses was chosen to enable problem identifica-
tion associated with the range of industries which have operated
on the Refuge. The results of organics screening are used to
determine sampling locations for resampling and analysis by full
CLP protoco! (Analysis Set F).

Analysis Set B consists only of PCB analysis. This set is spec-
ified only for samples within the Area 9 Building Complex (Site 33)
and portions of the Area 9 Landfill (Site 32) where the spatial
distribution and limits of PCB contamination are to be determined.

Analysis Set C consists of PCBs, PCDF/PCDD screening, indica-
tors, nitrogen and cation exchange capacity. Set C analyses are
specified only for intermediate core sections (top, middie and
bottom) within the Area 9 Landfill.

PCDF/PCDD screening in set C has been changed to the full
CLP protocol analysis (addition of Set H) during the initial
sampliing effort. This change was necessary to avoid a second
round drilling effort in Phase | (d). This represents a change to
the original Work Plan.

Analysis Set D is the same as Analysis Set A, except that
PCDF/PCDD screening is also included. One sample (and some-
times 2 or 3) was selected from each site which was anticipated to
contain PCBs or organics for PCDF/PCDD screening.

Analysis Set E consists of the Primary and Secondary Drinking
Water Standards. These are conducted only on the Phase | water
supply samples (Samples 34-1 through 34-5). Phase Il Crab
Orchard Lake water column samples (Samples 34-6 through 34-15)
are to be analyzed for a wider range of parameters which will be
selected after evaluation of results from the Phase | sampling
effort. However, at least one water column sample will be an-
alyzed for the full Set G suite of parameters, as requested by
U.S. EPA. This represents a change to the original Work Plan.
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Analysis Set F is conducted on a second round (Phase | (d))
re-sampling for selected locations which were previously analyzed
for the Set A suite of analyses. It consists of a second round of
organic analyses by full CLP protocol. The rationale for selection
of Set F samples is to choose those samples on a given site which
show the highest concentrations of organics (by FID screening,
PCB, TOC, TOX, or organic nitrogen). The Set F organic CLP
analyses will then establish those parameters to be emphasized
during the Phase [l investigation of extent of contamination.

Analysis Set G is conducted on a second round (Phase | (d))
re-sampling for selected locations which were previously analyzed
for the Set A or D suites of analyses by full CLP protocol in
addition to PCDF/PCDD analyses by full CLP protocol. The ratio-
nale for selection of Set G samples is similar to that for Set F,
except that Set G is specified on those sites where PCBs (and
hence PCDF/PCDD) are anticipated to be a potential problem.

NOTE: The original Work Plan specified that Priority Pollutant metals

H.

analyses by AA Spectroscopy would be conducted for Set F and G
samples in addition to the ICP screening for the corresponding Set
A and D samples. However, the analytical sensitivity of the ICP
analyses has been adequate. Therefore, the AA Spectroscopy
metals have been dropped from the Set F and G suites. This
represents a change to the original Work Plan.

Analysis Set H was previously full CLP protocol PCDF/PCDD
analysis subsequent to screening via Analysis Set C at the Area 9
Landfill. Set H was incorporated into the Set C analyses to avoid
second-round drilling at Area 9 (see note following C above). Set
H has been redefined to consist of organic analyses by full CLP
protocol in addition to PCDF/PCDD analyses by full CLP protocol
and other soil characteristics as in Set D. Set H samples are not
preceded by a set of screening samples.

Analysis Set | will be conducted on those samples scheduled to be
collected during the Phase Il sampling effort. Samples for Set |
(See Attachment S-4) include groundwater monitoring wells, and
Crab Orchard Lake water, sediment and fish. The Set [ suite of
parameters will depend on the analytical results obtained from
Phases la, Ib, Ic and Id.

SAMPLING DEPTHS

Visual observations indicate the presence of potential contaminants
(sludges, debris, etc.) at or near the surface.

Historic information indicated that contaminants may have been
disposed or spilled in the general geographic area, but visual
observations do not provide guidance to location.

Dispersed contaminants from the potential source area are likely to
have accumulated at or near the surface of stream bottoms or
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drainage swales as a result of sedimentation at points of low flow
velocity.

Sampling depths greater than 1 ft were specified because historic
information indicated the possibility that source materials may have
been buried and covered with soil.

Sampling depths greater than 1 ft were specified to determine if
vertical dispersion of near-surface contaminants has occurred.

An upper surface water sample is expected to be representative of
the water column as a whole, since stratification is not expected to
be significant.

Water column samples are specified for a number of intervals of
depth to determine if contaminants are stratified at different
concentrations.

SAMPLING LOCATIONS

]

- p.
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Visual observations indicate the presence of potential contaminants
(sludges, debris, etc.) at or near the surface in the Jocation
specified for sampling.

Historic information indicated that contaminants were disposed or
spilled in the general geographic area, but visual observations do
not provide guidance to location. Therefore, lateral composites
were prepared to screen a questionable area. If elevated concen-
trations of contaminants are found within a compositing area then
additional Phase 1l sampling and analyses may be required to
define the lateral and wvertical distribution of the contaminated
area.

Previous sampling and analytical data are available covering this
general area. (See Figure 2 of Status Report dated September 11,
1985 for illustrated data for the Area 9 Building Complex, Site 33.
Proposed Phase | sampling locations are shown on Figure 1 of that
document). The sampling sites were located to permit the eval-
uation of spatial distributions within previously composited areas.
In addition, the sampling locations attempt to define the limits of
contaminated areas by the sampling of spots expected to be clean
(e.g., outside of ditches and deeper soils underneath contaminated
zones).

Dispersed contaminants from a potential source area are likely to
have accumulated within streams or drainage swales downgradient
or adjacent to the source.

Surface topography indicates that the specified sampling location is
downgradient from a number of potential source areas. A broader
range of contaminants may be present at this location representing
the area as a whole. However, because of differing mobilities
associated with different contaminants, this downgradient sample
may not be representative of the distribution of materials in the



-y

"

u.

V.

upgradient sources. In addition, because of dispersion, a down-
gradient sample is likely to be less concentrated than the source
from which it came.

The specified sampling location is believed to be located upgradient
of the suspected source area or outside of the dispersion pattern
from the suspected source.

The specified sampling location is within or near an area of
stressed or unusual vegetation pattern.

Ground water monitoring well is located downgradient from a
suspected source area.

SAMPLING INTERVAL AND NUMBER OF SAMPLES

W.

The suspect area is small in size (1 to 10 sq ft) and well defined,
either because of physical appearance or to evaluate a single-point
area. Closely-spaced (2 to 5 ft) lateral composites of from 1 to 4
samples are specified to characterize the single-point area.

The suspect area is large in size (greater than 100 sq ft or longer
than 100 ft). Generally, in the larger compositing areas, there
are few features to suggest whether or not a problem exists, other
than a historic report of past activities in the general area.
Samples are spaced from 20 to 50 ft apart and composited. It was
generally attempted to limit the number of samples in the composite
within the range of 6 to 10, since sensitivity to detecting a hot
spot is reduced as the number of samples in the composite in-
creases.

The sampling interval for vertical samples is self-explanatory on
Table S-2. The objective for obtaining depth samples is to deter-
mine the vertical distribution of buried materials or to evaluate the
limits of vertical migration from a near-surface source material.
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A.

SITE OPERATIONS PLAN

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

PERSONNEL REQUIREMENTS

Site operations will involve personnel from O'Brien & Gere Engineers,
U.S. Fish & Wildlife Service and U.S. EPA. Specific sampling team
members are listed below:

- Cornelius B. Murphy, Jr., PhD (Project Officer)
- Steven R. Garver, P.E. (Project Manager

- Dharmarajan R. lyer, PhD (Primary Field Chief)
- Michael P. Quirk (Quality Control Officer)

- Swiatoslav W. Kaczmar, PhD (Safety Officer)

- Robert Foresti (Field Hydrogeologist)

- John Jurgeil (Sampler)

- Maria Schwalbe (Sampler)

- Richard A. Ruelle (U.S. FWS Project Manager

- Rodney Gawber (U.S. EPA On-scene Coordinator)

Personnel usage associated with specific phases of sampling is discussed
in the Sections below.

B.

SAMPLING SCHEDULES AND ASSUMPT]ONS

Sampling Schedule Rationale

As explained on pages 7 through 13 of the June 1985 Work Plan,
the field sampling program has been separated into two major
phases. The purpose of Phase | is to screen a broad range of
areas for a number of analytical parameters to determine if a
contamination problem exists and to define the chemical parameters
of concern. Phase Il will focus on the parameters found in Phase
I and will define the vertical and lateral extent of contamination.
Each element of the sampling and analysis program builds upon
information derived from the previous elements.

The structuring of the Phase | sampling program accommodates a
logical separation of sampling matrices and coordination of various
field activities. The separation and timing of the Phase | elements
is necessary to allow review of data from previous elements to
incorporate minor field changes of specific sampling locations. The
timing of Phase | elements has also been developed to accommodate
laboratory scheduling. This coordination is necessary to ensure
that samples can be extracted and analyzed within the statutory
holding times specified by U.S. EPA as documented in the Work
Plan.

Table 1 presents a calendar of scheduled site operations. The
elements of this field program are discussed individually below
along with the rationale incorporated into the development of the
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schedule. Table 1 also illustrates the approximate manpower
allocation associated with various elements of the field and analyt-
ical program.

The Phase | program has been separated into four field elements
as discussed below:

Phase | (a)

The Phase | (a) program involves a number of preparatory activ-
ities. An initial orientation meeting at the Refuge covered and
overview of the site background, sampling program design and
schedule, protocols and health and safety practices. Phase | (a)
also includes the site safety walk-throughs to be conducted by the
Safety Officer, Dr. Kaczmar. Two teams of personnel will begin
site operations subsequent to clearance by the Safety Officer.

Six sites which are scheduled for geophysical testing will be
gridded and staked in preparation -for the field geologist. Garver
and Schwalbe will perform this activity. In addition, specific soil
sampling locations will be staked at these sites during this time.
Subsequent to the staking of geophysical grids, the remaining
sites will be staked to establish specific points for sampling. The
approximate locations are illustrated in Appendix B of the Work
Plan.

The geophysical testing will follow the initial preparatory activities
and will be performed by Foresti who will be assisted by Schwalbe.
Magnetometer and Electromagnetic readings will be taken along the
specified grid locations and appropriately documented.

Lake biota sampling will be conducted concurrent with the
geophysical tests. Quirk will provide sample tagging and packag-
ing and will oversee the sampling which is to be conducted by FWS
personnel. All biota will be frozen prior to shipping.

Phase | (a) is followed by a period of data review. During this
time, the geophysical data will be entered into a computer database
for contouring. Review of these contoured data will be accom-
plished to determine if changes to the planned sampling locations
should be made as a result of locations of subsurface anomalies.
The geophysical data will also be used to indicate whether addi-
tional safety precautions should be followed during the acquisition
of soil samples.

Phase | (b)

The Phase | (b) field activities cover a period of three weeks as
illustrated on Table 1. Resuits of the geophysical tests from
Phase | (a) are necessary proceeding with Phase | (b).

The majority of samples obtained during Phase | (b) consist of
shallow soil samples from a number of study sites. This activity is
most efficiently accomplished by two teams working together. The
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sampling team is responsible for acquiring and documenting the
sampling locations. The sampling team delivers discrete samples to
the packaging team who performs any necessary compositing and
splits samples for preserving and packaging in appropriate con-
tainers. The packaging team also labels sample tags, logs the
samples, and prepares the chain-of-custody documentation.

In addition to soils, a number of pond and stream sediments will
be acquired during Phase | (b). These will require the use of a
boat for sampling.

Concurrent with the acquisition of shallow soil samples, the field
geologist will supervise the installation of monitoring wells at five
sites. This is expected to cover a period of nine days.

Subsequent to the above activities, both teams will move to the
Area 9 Landfill and coordinate the drilling, sampling and packaging
at that location. All safety protocols specified in the Work Plan or
as modified by the Safety Officer will be followed by personnel
working at Area 9.

During Phase | (b) specific sampling locations will be selected for
the Area 9 Plant Site 33. These will be staked for location by the
drilling and survey crews. Some of these samples are to be
acquired to a depth of 1 ft, while other locations will be sampled
to a depth of 3 ft. These locations will be documented on a site
map and transmitted to Olin personnel. Olin will verify the lo-
cations of utility lines to assure that drilling activities do not
encounter water, sewer or power lines.

Phase | (c)

Phase | (c) is limited to the acquisition of soil samples from the
Area 9 Plant site. Two sampling personnel will work in conjunc-
tion with the drilling crew. Shallow samples will be acquired by
Schwalbe and Jurgeil, while the drilling crew will be utilized to
acquire the deeper samples.

Preparatory to Phase | (d), all of the screening data from Phases
| (a) and (b) will be organized and reviewed. The purpose of
this interim review is to select specific locations to be resampled
for full CLP protocol analyses. To assist this review, a statistical
analysis of the screening data will be conducted. This will allow
rapid identification of those sites which contain components at
concentrations higher than the mean of all sites at the Refuge.
The following criteria (in the order listed) are used for the se-
lection of these sites:

- At least one sample is to be taken from each geographic site
group irregardless of screening results.

- Screening locations with PCB analyses above average are to
be emphasized.
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- Screening locations with detectable PCDF/PCDD are to be
emphasized.

- Screening locations with FID scans above one standard de-
viation are to be emphasized.

- Screening locations with detectable explosives residuals are to
be emphasized.

- Screening locations with TOX above average are to be em-
phasized.

- Screening locations with TOC above two standard deviations
are to be emphasized.

- Screening locations with organic nitrogen above two standard
deviations are to be emphasized.

Phase | (d)

During Phase | (d) several sampling locations will be resampled for
full CLP protocol organic analyses. These locations will attempt to
match as closely as possible those analogous locations which were
sampled for screening. It is the purpose of Phase | (d) to identi-
fy a wide array of compounds which may be indicated by the
earlier screening sequences. It is therefore necessary that the
analytical results from Phases | (a) and (b) be completed before
Phase | (d) can begin.

A sampling crew of two (Schwalbe and Jurgiel) will be sufficient to
cover the limited sampling required by Phase | (d).

The Phase | (d) results will be used in conjunction with the
earlier test results to develop the remainder of the test program.
Specifically, the compounds identified and verified by Phase | (d)
may be specified for analysis of biological species, lake matrices
(water and sediments), as well as the Phase |l program for identi-
fying the vertical and lateral extent of contamination. It is neces-
sary for the Phase | (d) analyses to be completed before the
subsequent series of sampling and testing can begin.

Analysis of Biological Samples

Biological samples were collected and frozen as a part of Phase |
(a). They were collected during the Spring-Summer period at the
request of FWS because fish flesh is more likely to demonstrate
uptake of contaminants at that time. FWS has indicated that
negligible losses of materials occur during freezing if the fish are
properly packaged. The analytical parameters specified in the
Work Plan may be screening and verification analyses.
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C.

Phase Il Site Operation Plan

Subsequent to analyses of the Phase | (d) samples, the sampling

and analytical program for Phase |l can be developed. It is not
the purpose of Phase |l to analyze a broad array of parameters as
in Phase |. Instead, Phase |l will focus on a limited number of

site indicator parameters which reflect the potential problems at
the site. Phase Il may involve many more samples at a given site
than Phase |, but the specified analyses will be more restricted.
More deep samples are also anticipated for Phase |l work.

This sampling and analytical program will be proposed in a Phase
Il Site Operations Plan. This Plan will also include details on
planning for the Phase Il sampling activities. A copy of this Plan
will be provided to U.S. EPA for their comments.

Phase 1]

The beginning of the Phase || program is timed to coincide with
the beginning of warmer weather to facilitate acquisition of sam-
ples. In addition, ground water elevation monitoring and sampling
will be conducted during the typically high ground water con-
ditions of spring. Information on ground water elevation variabil-
ity can be developed by comparison to the Phase | monitoring
data.

A two-week field period using a crew of 3 to 4 samplers is contem-
plated. It is also anticipated that a drilling rig will be required to
obtain deeper samples. It is not known at this time whether
additional wells will be necessary, but if so, they will be installed
during the Phase |l field program.

Following the analyses of the Phase |l samples, the draft Site
Investigation report section will be prepared.

Contingency Sampling

It is possible that results from the Phase [l analyses may indicate
the need for additional sampling and analysis. For example,
unexpected dispersion patterns or localized hot spots may require
further definition before the scope of a remedial effort can be
determined. Every attempt will be made to identify such needs as
early as possible to avoid delays to the feasibility studies.

SAMPLING ORDER

Specific site activity schedules and proposed order of site activity is
illustrated on the attached Figures 1 through 8 represent the detail
planning for Phases 1A and 1B. In actuality, these schedules will be
developed and modified as necessary based on field decisions and con-
tingencies encountered (e.g., inclement weather, equipment breakdown,
etc.). Accommodation for some of these contingencies is buiit into the
project schedules.
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D. DOCUMENTATION OF SAMPLING LOCATIONS

Proposed sampling locations for each site were documented in the Site
Sampling Plan. However, because of the necessity to modify some of
those location in the field, it is necessary to document the actual lo-
cations sampled. This is to be done in two steps. Initially, all
sampling locations are to staked and labelled either prior to sampling or
at the time of initial sampling. Subsequent to sampling, the locations of
sampling will be surveyed relative to permanent local benchmarks. For
those sites where remedial action is likely to be necessary,
topographical survey information will be developed as necessary for the
remedial options to be considered. The documentation of actual
sampling locations will be presented in Status Reports and in the Final
Rl Report.

E. EQUIPMENT AND SUPPLIES

Specific equipment and supplies required for the Phase | sampling
activities are enumerated on Tables 3 and 4, attached. Other prepa-
ratory aspects of the sampling program include acquisition or arrange-
ments for the following:

- Field trailer

- Electrical and telephone service for field trailer

- Sample refrigeration facilities

- Air and surface transport of samples to laboratories
- Travel arrangements for field personnel

- Lodging arrangements for field personnei

- Letters of credit for local banks

- Vehicles

- Sample containers

F. DECONTAMINATION

Decontamination protocols are addressed in the Work Plan. See Appen-
dix B of the Work Plan, pages 5 through 7, and Appendix C, pages 11
through 14,

G. DOCUMENTATION

Protocols for documentation of field activities are presented in the Work
Plan. See the following:

- Sample Custody: Appendix A, page 5 and Attachment 1,
pages 13 through 16.

- Sample Locations and Numbering: Appendix B, pages 2 and
3.

- Field Notes: Appendix B, pages 7 through 10.

- Packaging and Shipping: Appendix C, Attachment 1, Section
5.
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TABLE 1

SITE OPERATIONS SCHETULE
CRAB ORCHARD NATIONAL WILDLIFE REFUBE

Manpower Allocation {(manwesks!

Mobilization Field  Laboratory fata = =m====s === zzzzzII=a
Week of: Activity Activity Activity Review Mobiliz,  Field Lab Anal Data rev  Total
suly 1% Fhase I ta} 1 (al i Analysis 2.0 6.3 4.3 12.9
1985 n I (al Voot I {al .5 4.7 6.8
29 ) samples ! Analysis 4.3 1.5 53
fugust 5 Phase I (h) H ¥ oof 2.0 4.3 1.0 7.3
12 9 ¥ U Analysis geophysical 1.0 8.5 4.3 1.9
19 (b} oot T (b) gata 7.0 £.3 .3
26 [ b} ! saamples ! 6.0 4,3 t.0 1.3
Septesber 2 ! ' Docunent 4.3 2.0 6.3
9 : 1 (e} loctions 4.3 2.0 6.3
& Phase I {¢) H V Locate 2.0 4,3 6.3
23 I o) : Utilities 4,0 4.3 8.5
M Vo1 Analysis 6.7 6.7
Uctaber 7 toroof 1 e} .4 2.4
14 1 ' sasmples adh 2.4
p3! v Final 2.4 1.0 1.4
i : i SGelection 2.4 1.0 3.4
Hovesher 4§ : ioof 1 () 2.4 2.0 1.3
{1 Fhase I {d) v V sagpling f.0 2.4 2.0 5.4
i3 I {d} i Analysis locations 3.0 12.9 16.9
23 Poof 1D 13.9 1.0 14,9
Decenber 2 ! saamples 13.9 1.0 14.9
9 : 13.9 .0 14.9
14 ! 13.9 1.6 14.9
3 g 13.9 1.0 4.9
_ 3 ! Preparation 3.9 4.2 14.9
January & V of Phase 11 13.9 {.0 14,9
1584 13 ! Analysis of i Site i.é 2.0 13,8
20 i biological i Gperation 1.4 1.0 1.6
2] } sasples i Plan 1Lh 2.0 3.8
February 3 i v 1.6 2.2 13.5
10 y i Revizs 1.8 114
17 ! and 1.0 L0
24 ¢ Approval 1.0 50
Harch 4 Phase I! v 2o 1.0 .0
11 11 3.0 3.0
13 Il i Analysis 3.0 9.5 12,8
25 i of Phase 1! J 9.5 2.0 1.5
Arril { : samples i Preparation 9.% 2.9 143
8 i i of Draft 9.5 2,9 11,5
15 : 1 Bite 9.3 2.0 1.5
22 H i Ipvestigation 9.5 2.0 1.3
29 Topo survey y ! Report 1.0 4.0 7.5 2.0 16.2
Hay 5 Contingency samples and topo ¢ BSertion 0 2.0 5.0
3 H 1 2.0 22
2 i Analysis of ! 2.0 2.0
7 1 Contingency ' 2.0 2.0
Jure 3 i Samples ' P 2.0
: V V Subsit Draft 5 3.0

June 15, 1983
11.9 51,5 3041 5.9 4241



TABLE 2

CRAB ORCHARD NATIONAL WILDLIFE REFUGE
FIELD SCHEDULE

- -Phase Ia (July 15-26) Date Team
: ~-Orientation 7/15 ATl
-Safety Walk-Through 7/16-17 SWK + RW
] -Geophysical Grid Layout 7/16-17 SRG + MS
-Geophysical Testing (Sites 29,13,21,17,28,7A,32) 7/18-24 - RF + MS
-Lake Biota sampling 7/22-24 FWS + MQ
- -Waters and sediments 7/24-26 MQ + MS

-Phase Ib (Aug 12-30)
-Well Installation

-Refuge control 8/12-14 RF + MS
-Job Corps 8/14 '
-Fire Station 8/14-16
o -Monition Control 8/16
-Plating Pond 8/16-17
-Water Tower 8/19-20
] -Area 9 - _*
-S0il1 Cores (Area 9 LF) 8/20-30
~-Fond Sediments
- -Acid Pond 8/12-13 DI + MQ
-Plating Pond
-Marion LF Pond - 5

-Jdob Corps Pond
- -Shallow Soils (scfeen)

-18,19 8/14-15
-3,4,5 8/15-17
- -12,13 8/19-20
-15,16,21 8/20-22
-28 8/22-24 (
- -29 8/26-27 )
-17 8/27 g
-7A, 11A . 8/28-30 Y
- -Phase Ic (Sept. 16-20)
-Shallow Soils (#33 Area 9 Plant) 9/16-20 DI + MS
-Phase Id (Oct. 7-11) 10/7-11 DI + MS

-Resampling for full scans
(soils, waters, sediments)

-Phase II (Mar-Apr 86) Team members and date§ will
-Arial and depth matrices at ?e developed gnd subm1%ted
- contaminated sites (to be determined) or review and approval.

-Lake waters and sediments

I

sl

- ‘ OBRIEN & GERE
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CONTARINER SuXmARY

SIIE
30 ml
1 quart
60 mi
172 pt
40 mi
1 liter
1/2 ot

1 gt
125 ml
100 m}
1 gal

g TYPE OF
CONTRINER

i crimg vial
i glass jar
} glass jar
i glass jar
iglass screwcap vial
i glass jar
plastic bottle
with plas. cap
plastic bottle
glass screwcan vial
plastic bottle
glass w/plas.cao
aluminum pans
taflon-lirers

QUANTITY

200

200
200
130
1
142
7
154
12!
"
n
238
253

TABLE 4 (cont)



TABLE 4 (cont)

e 1 i AMOUNT | SRFETY EQUIRMENT CHECK:
- i calibrated BNU-1101 onotoionizing air monitir..... :

i iBENERRL AERSONRL GZAR (SRFETY LEVELS B, C, AND Di: i
‘oressure cerarc seif-contaired oreathing apparatus;!

! high effeciency orcanic vasor/particulate/pesti- |
| cide cartridze (respiratory safety ievel Cluu..ued

" i irunper safety boots or safaty workboots with rubber!
i overboots (safety levels By C; & D)eesvvaruvaranei

icotton overalls (level D) or work clothing uncer |
i white tyvek suit (levels B ¥ Cliueevavvacssansasnsi
ityvex or other hood (levies B 8 Clucvveransncveranalt
icotton gloves (level D) or surgeon’s gloves with |
i rubber overgloves {lavels B & Cliasesceeransescani
iprotective eyeweariiesssesssserosnarrcaconarsssansni
thard hat (during drilling)iisiiiiisearssnnenanseneld
inoise protection (during crillinglicececsscsssesanst
12 way communiCatioNierecesaerarsesecenssoanssaranrel
ichemical resistant clothing(yeliow tyveks, PVCcover—:

alls, or butyl aoron) as needed for sapecific :

ta5kslllllllllll.lll'llIIIIlllIllllllllll.".llll:

ol

]

g ifirst aid kit and manualeseevervvenereascanasasaaret
; 1SAFETY LEVEL A:MIGHEST LEVEL OF SKIN,EYE,AND RES9I-i
i ' RATORY PRATECTION: :
i {THE ABOVE LIST FLUS:#

ichemical-resistant fully encapsulating suite..scoesi
ichemical-resistant outer and inner gloves....seeeesi
ichemical-resistant boots with steel toe and shank..:
1disposable protective suit, gloves, and boots (worn:

il

1 over fully encapsulating suit).ceceessrancceneneat
i1SAFETY LEVEL B:

i THE GENERAL GEAR LIST PLUS:#
ichemical-resistant clothing (overalis and long-

Wi

" | sleeved jacket; coveralls; hooded, one or two-
i piece chewical-resistant spiasnh suit; disoosable
{ chemical-resistant coveralls)ieeeeressvseronnsane
ichemical-resistant outer and inner gloves.....ccuee
ichemical-resistant boots with steel toe and shank..
ichemical-resistant disposable outer bootS..eesvrase
ihard-hat with face shieldicveesesrervaorsosoncrnnse
iSAFETY LEVEL C:
{THE BENERAL GZAR LIST ALUS:+
ichemical-resistant clothing (coveralls; hooded, two-
piece chemical-resistant soalsh suit; chemical-
resistant hood and apron; disposable, chemical-
resistant coverallsliciiiiessccsssssscsssacnsanes
chemical-resistant outer and inner gloves..........
chemical-resistant boots with steel toe and shank.,
chemical-resistant disposable outer boots...eeeesss
ihard-hat with face shieltieiieeseesnrcsanssessnans
1ESCADE MASKeesseveserrsrsanracasscrssssannsrsnssnsns
1SRFETY LEVEL D:
iTHE BENERAL GEAR LIST PLUS:#
boots/shoes:1eather or chemical-resistant with
i steel toe and Shamk..eccvseesesnonsesrcannsanrene
ichemical-resistant disoosable outer bootS..eeeessss
thard bat with face shieldieeeecesessescncscrsennnse
1@S0ADR BASKe sarerssnrsrascnssasensssrasasnsorasnsas
isafety glasses or chemical splash goggleS..ssssssss
1 (MAY INCLUDE MORE SPECIFIC DSSCRIPTIONS OF BENERAL
: LIST I7EMS)

]
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1
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RREA SITE ND. : SITE DESCRIPTION ARER 1 23 456789 1011

1 3:AREA 11 SOUTH LANDFILL ? L I R

‘:mllmnmm!u [ ] [ ] L] [ ] [ ] [ ] 1 ] [ ] L] 1 ] [ ]
SsAREA 11 ACID POND
82 7R:D ARCA NORTH LAWN LARCRES o % v o o o o e e e
’lAszREAmRTH [ ] [ ] . [ ] [ ] L 1 ] . [ ] [ ] .

7:D AREA SOUTHEAST DRAINAGE C e e s s e s e s e
8:D AREA SOUTHWEST DRAINAGE s e e s s e s e e
9:D ARER NORTHWEST DRAINAGE T
10:WATERWORKS NORTH DRAINABGE A T T T T
11:P AREA SOUTHEAST DRAINAGE s e e

m:b m mj’m . L] . L] L] L] L] L] L] L] L)
43 12:AREA 14 LANDFILL s 2 e s s e a s s s
13:AREA 14 CHANGE HOUSE SITE 0. 4 ACRES A

14:AREA 14 SOLVENT STORAGE * + e s s s s s e s

“ 15=M7MTlmm L] L] [ ] L) . . - L] L] L] .
$62AREA 7 INDUSTRIAL SITE e & s e e+ 8 s s e

#5 17:J0B CORPS LANDFILL 0.9 ACRES P

#6 18:AREA 13 LOADING PLATFORM « s s s s = s e = v o
19=ﬂREﬂ 13 mER m 1‘3 ¢ o e @« & * s o & s g
S0:MUNITIONS CONTROL SITE T

7 21:50UTHEAST CDRNER FIELD 0.6 ACRES N o /AT T

18 22:0LD REFUGE SHOP T T T T T
24: PEPSI-WEST s 2 e a4 s e s 4 e s
25:C.0. CREEK AT MARIDN LF P T
26:C.0. CREEK BELOW MARION STP « e s s 4 s s e s s
27:C.0. CREEK BELOW 157 DREDGE s e e s s e 4 e s e

49 2B3WATER TOWER LANDFILL 2.1 RCRES Y | 1L BT

#10 23:FIRE STATION LANDFILL 2.4 ACRES s e 5o

23 32:AREA 9 LANDFILL ? o e s
33:AREA 9 BUILDING COMPLEX © e e

[

-

T 3¥N9I4
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- BITE NO. : S5ITE DESCRIPTION

#

2

L X]

8

3:AREA 11 SOUTH LANDFILL
4:0R€0 §1 NORTH LANDFILL

S:AREA 11 ACID POND

0:D AREA NORTH LANN
11A:P AREA NORTH

7:D AREA SOUTHERST DRAINAGE
8:D ARER SOUTHWEST DRAINAGE
9:D AREA NORTHHEST DRAINAGE
10:HATERWORKS NORTH DRATNAGE

11:P AREA SOUTHERST DRAINAGE

20:D AREA SOUTH

12:AREA 14 LANDFILL

13:AREA 14 CHANGE HOUSE SITE

14:AREA 14 SDLVENT STDRRGE

15:ARER 7 PLATING POND

16¢AREA 7 INDUSTRIAL SITE

17:J08 CORPS LANDFILL

18: 13 LDADING PLATFORM
19:AREA 13 BUNKER HOUSE 1-3

30:MNITIONS CONTROL SITE
211SDUTHERST CORNER FIELD

22:0LD REFUGE SHOP

SAMPLE TYPE

1

e

9

10

e

SEDIMENTs2 COMP, ;20 BRABS
SEDIMENT: 1 CYMD, 36 BRARS
SEDIMENT:1 COMP. ;4 BRABS
WATER:1 COMP, ;4 GRABS

SEDIMENT:4 COMP. 519 GRABS

SEDIMENT:1 COMP, ;4 GRABS
WATER:1 COMP. 34 GRABS
SEDIMENT:1 COMP. ;4 GRABS
WATER:1 COMP. 34 GRABS
SEDIMENT:] COMP, ;4 GRABS
WATER:1 COMP, ;4 GRABS
SEDIMENT:1 COMP. ;4 GRABS
WATER:1 COMP, ;4 HRABS
SEDIMENT:1 COMP, ;4 GRABS
WATER:1 COMP, ;4 GRABS
SEDIMENT:§ COMP, ;4 GRABS
WATER:1 COMP, ;4 GRABS

SEDIMENT:1 COMP. ;4 BRABS
WATER:1 COMP, ;4 GRABS

SEDIMENT12 COMP. ;12 GAABS
WATER:2 COMP. ;12 GRABS

SEDIMENT:1 COMP, ;4 GRABS
NATER:1 COMP. ;4 GRABS
SEDIMENT:4 COMP, ;8 GRABS
WATER:4 COMP. ;8 GRABS

WATER:SINGLE SAMPLING

SEDIMENT:1 COMP, ;2 GRABS

- W ok W
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WATER:SINGLE SAMPLNS
SEDIMENTSINGLE GRAB
WATER:SINGLE GRAB
SEDIMENT:3 COMP, ;9 GRABS
WATER:3 COMP. ;9 GRABS
26:C.0. CREEX BELOW MARION STP SEDIMENT:2 COMP. ;6 GRABS
WATER:2 COMP, ;6 GRABS
27:C.0. CREEK BELOW 157 DREDGE SEDIMENT:i COMP, ;3 GRABS
WATER:1 COMP, ;3 GRABS

SEDIMENT

SEDIMENT:18 SINGLE SAMP.

SEDIMENT:10 COMP. ;35 BRABS
WATER:S SINGLE SAMPLINGS

AREA 8
242 PEPST-UEST
25:C.0. CREEK AT MARION LF
5] 28:WATER TOMER LANDFILL
110 29:FIRE STATION LANDFILL
12} 32:AREA 9 LANDFILL
J3:AREA 9 BUTLDING COMPLEX
e 34:CRAD ORCHARD LAKE
13 31:REFUBE CONTROL SITE

- - =
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AREA

SITE #: SITE DESCRIPTION

[ L1}

§ OF BELLS

EAM ONE: WELL DRILLING:

23435367

|
[ 0
-
.
L

(DAYS)
6 9101112 13 14 15 16 17 18 19 20 21 22 23 24

#

°

3

L 5]

6

7

$10

1

3:AREA 11 SOUTH LANDFILL
4:AREA 11 NORTH LANDFILL
5:AREA 11 ACID POND

7A:D AREA NORTH LAWN
{1R:P AREA NORTH
7:D AREA SOUTHEAST DRATNAGE
8:D AREA SOUTHWEST DRAINAGE
9:D AREA NORTHWEST DRAINAGE
10:NATERMORKS NORTH DRAINAGE
11:P RREA SOUTHEAST DRAINAGE
20:D AREA SOUTH

12:AREA 14 LANDFILL
13:AREA 14 CHANGE HOUSE SITE
14:AREA 14 SOLVENT STORAGE

15:AREA 7 PLATING POND
16:RREA 7 INDUSTRIAL SITE

17:J08B CORPS LANDFILL

18:AREA 13 LOADING PLATFORM
19:ARER 13 BUNKER 1-3
30:MUNITIONS CONTROL SITE

21 :50UTHERST CORNER FIELD

22:0LD REFUSE SHOP

24:PEPS] WEST

25:C.0. CREEX AT MARIDN LF
26:C.0. CREEK BELOW MARION STP
27:C.0. CREEK BELOW 157 DREDGE

28:WATER TOWER LANDFILL

29:FIRE STATION LANDFILL

32:RREA 9 LANDFILL
HE

{ BING o
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JOMPLEX
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TEAM ONE: WELL DRILLING: AUBUST
{DAYS)

AREA SITE #: SITE DESCRIPTION $O0FWELLS 1 2 3 4 5 6 7 8 91011 121314131617 18192021 2223 24

12 34:CRAD ORCHARD LAKE e,
'ls 31 :Rm mu SITE l [ ] L ] . L ] . L] L ] » - L] [ [ » [ ] [ ] [ ] L ] [ ] . - [ ] - I"'*/

9 FUNVIA
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SITE $:SITE DESCRIPTION SIMPLE TYPE 12

3:AREA 11 SOITH LANDFTLL SO1L+3 CIWP. ;16 GAARS -
4:ARER 11 NORTH LANDFILL SOIL:1 COMP. ;6 GRABS ' .
SIAREA 11 ACID POND SOIL:1 COMP. ;4 GRABS -

70D AREA NORTH LAWN SOIL:16 COMP, ;64 GRABS .
11A:P ARER NORTH SOIL:4 COMP. ;10 GRABS -

7: ARER SOUTHERST DRATNAGE .

L K]

"

H

n

B:D AREA SOUTHWEST DRAINAGE
9:D ARER NORTHMEST DRAINAGE
10:NATERWORKS NORTH DRAINAGE
11:P AREA SOUTHERST DRAINAGE
20:0 AREA SOUTH

12:ARER 14 LANDFILL
13:AREA 14 CHANGE HOUSE SITE
14:AREA 14 SOLVENT STORAGE

15:AREA 7 PLATING POND
16:AREA 7 INDUSTRIAL SITE

17:J0B CORPS LANDFILL

18:AREA 13 LOADING PLATFORM
19:AREA 13 PUNKER 1-3
30:MUNITIONS CONTROL SITE

21:S0UTHERST CORNER FIELD

22:0LD REFUGE SHOP

24:PEPST WEST

©5:C.0. CREEK AT MARION LF
26:L.0. TREEK BELOW MARIDN STP
27:C.0. CREEK BELOW 157 DREDGE

20:NATER TOWER LANDFILL

SOILs! COMP. ;4 GRABS
SOIL:6 COMP. ;60 GRABS

S0IL:9 COMP, 354 GRABS

SOILs7 COMP, ;29 6RABS
SOIL:4 COMP. ;44 GRABS
SOIL:5 COMP, :55 GRABS
SOIL3SINGLE SAMPLING

S0IL:4 COMP, ;24 GRABS

SOIL:6 COMP, ;44 GRABS
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TERK TWO: SOIL AND BIOTA SAWPLING: AUBUST

INAVEL
SITE #:5ITE DESCRIPTION SAMPLE TYPE 1 23456789 1011121314151617181920

29:FIRE STATION LANDFILL SDIL:7 COMP, $84 ERABS T T T T T
32:AREA 9 LANDFILL S0ILs42 COMP, § T 2

33:AREA 9 BUILDING COMPLEX S0IL:201 COMP. § T 2 2 A B I DN

34:CRAB DRCHARD LAKE BIOTA:2 COMP. ;16 SPECIMENS T 2

31:REFUGE CONTROL SITE SOIL:SINGLE SAMPLING T I R R

Q@ JN9I4
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3114.001



g

il

DATA MANAGEMENT PLAN

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

A. DATA MANAGEMENT FOR SCOPING
Site Background

A documentation titled Review of Available Information, dated March
1985, is included as Attachment S-7 to the Work Plan Supplement. All
of the historic and background documents which are cited in this Re-
view are filed for retrieval using the reference numbers cited in the
Review document. In addition, a computer database of summaries of
each of these documents is also in this file and is reproduced as an
Appendix to the Review document. This summary database may be
searched or sorted using a variety of selection criteria.

Site Chronology

The same database cited above was used to develop a site chronology of
records and correspondence. The list of document summaries included
in the Appendix to the Review document is arranged chronologically.

Site Maps

All site maps and aerial photos used for this project are located in the
flat file document center under the project designation 3114.001.

Site-specific Plans

All site-specific plans including the Quality Assurance Project Plan
(QAPP), the Site Sampling Plan (SSP), the Site Health and Safety Plan
(SHSP) and the Site Operations Plans (SOPs) are maintained as Appen-
dices to the Work Plan. All information leading to the development of
these plans are referenced in or maintained as part of the Work Plan
File.

B. DATA MANAGEMENT FOR SITE CHARACTERIZATION AND
SAMPLING

Data management procedures and protocols are covered in many places
throughout the Work Plan. The attached discussions provide references
to specific data management practices and further illustrate some of the
forms and outputs used for this project.

Field Data Records and Logs

Field data records and logs are discussed in the Work Plan on pages 5
and 7 through 13 for various field activities. Field records are dis-
cussed in additional detail in the QAPP, Appendix A to the Work Plan,
on pages 5 (sample custody) and in the SSP, Appendix B to the Work
Plan, on pages 7 through 10 (site location procedure, photographs,
field notebooks, control of contaminated sampling materials and sample
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control). Field safety recordkeeping is discussed in the SHSP, Appen-
dix C to the Work Plan, in Section 3 (protocois for routine activities)
and in the Safety Manual, Attachment 1 to the SHSP (See Sections IV
and V). Attachment S-6D illustrates the type of information typically
included in the field log.

Sample Tagging and ldentification

Sample tagging and identification are discussed in the SSP, Appendix C
to the Work Plan, pages 1 through 3 and Attachment 2, pages 49 and
50. Sample identification numbers and descriptive information for each
proposed sampling location are presented in the SSP, Attachment 1,
along with the site descriptions and rationale for sampling. The sample
tagging and identification system used for this project is designed to be
compatible with O'Brien & Gere's laboratory data management system.
The laboratory data management system (see below) used a specific
sample number for each sample and permits each number to be accom-
panied by a series of user-defined identifiers. Identifiers used for this
project are shown on Attachment S-6A, along with information on date
of sampling and cross-references to duplicate, spike and split samples.
This laboratory data management system is also used to generate pre-
printed sample tags which are used in the field (see the SSP, page 2).
An example of the sample tags is reproduced as Attachment S-6B.

Chain of Custody Documentation

Chain of custody documentation is discussed in the QAPP, Attachment
4, pages 13 through 15, the SSP, page 10 and Attachment 2, pages 50
through 54, and the SHSP, Attachment 1, Section V. The laboratory
data management system was used to generate preprinted sample lists
which were used as the Chain of Custody documents. See Attachment
S-6D for an example.

Laboratory Data Management and Records

The laboratory data management and recordkeeping systems are dis-
cussed throughout Attachment 4 of the QAPP (see especially pages 9
through 16). For this project, some additional laboratory data manage-
ment procedures have been implemented. Attachment S-6E illustrates
output from the laboratory scheduling system for Crab Orchard Refuge
samples. Attachment S-6F is a summary of analyses completed.

Quality Control Documentation

Cocumentation of quality control is discussed in Section VI of Attach-
ment 4 of the QAPP (see pages 19 through 31 and the attached Figures
4 through 8). These records are maintained by O'Brien & Gere's
laboratory under the project file number 3114.001.

Audit Records and Procedures
Audit procedures are covered on pages 9 and 10 of the QAPP. Specific

samples which were acquired for split sample analysis by FWS are cited
in the Status Reports covering descriptions of sampling activities.



il |

C. DATA MANAGEMENT FOR HEALTH AND SAFETY PROGRAMS
Statement of Policy

O'Brien & Gere's safety policies are cited in Section | and Il of the
Safety Manual (Attachment 1 of the SHSP).

Medical Surveillance, Insurance and Training

All employees who engage in hazardous waste site field investigations
must complete a comprehensive health examination as stated in Section
111 of Attachment 1 of the SHSP. These records are maintained by
O'Brien & Gere's personnel department. Memoranda of general training
programs covering use of protective clothing, respirators, etc. are
maintained in O'Brien & Gere's divisional personnel file. Specific sup-.
plemental training for this project is documented by the Project Health
and Safety Officer and maintained in the project file (3114.001).

Management Plan

Safety responsibilities and authorities are cited in Section Il of Attach-
ment 1 of the SHSP. In addition, project personnel responsibilities
associated with this project are outlined on Attachment 2 to the QAPP.
Equipment Maintenance

Safety equipment is maintained for ready use by O'Brien & Gere's
Business Administration Division which maintains records of this mainte-
nance. Equipment is tested at the home office prior to use in the field.

Emergency Response Procedures

Emergency information for field use is included in Section 4 of the
SHSP. Incident Reports are filed by the field supervisor.

D. DATA MANAGEMENT FOR INSTITUTIONAL ISSUES

Site Access

Site access is controlled by FWS personnel for limited-access areas of
the Refuge. In addition, records of personnel entry and exit to study
sites are incorporated in the field logs.

Community Relations

Records of community relations activities are maintained by the Refuge
Manager.

Coordination

Records of coordination among various governmental agencies are main-
tained as memoranda or letters documenting meetings and communications
in addition to the Cooperative Agreement between U.S. FWS and U.S.
EPA.
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E. DATA MANAGEMENT FOR BENCH- AND PILOT-SCALE STUDIES
Work Plan Supplement

Subsequent to the completion of the Remedial Investigation Report, a
Work Plan Supplement will be developed to present details of recommen-
dations for bench- or pilot scale testing to evaluate aiternative tech-
nologies suggested as a result of the Task 4 activities. This Work Plan
will be submitted to U.S. FWS and U.S. EPA and will include the
following elements:

- Statement of Objectives

- Quality Control and Quality Assurance

- Data Management

- Criteria for Technology Selection or Elimination
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ATTACHMENT 5-6A

CRAB ORCHARD NATIONAL WILDLIFE REFUGE
SAMPLING AND ANALYSIS
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CRAR

GRF

#1
#1
#1
#2
#2
#2
#2
#2
#2
#2
#2
#3
#3
#3
#4
#4
#5
#6
26
#6
#7
#8
#8
#8
#8
#8
#9
#10
#11
#11
#11
£12
#13

ORCHARD NATIONAL WILDLIFE REFUGE

SITE LIST

3:AREA 11 SOUTH LANDFILL

4:AREA 11 NORTH LANDFILL

S:AREA 11 ACID POND

7A:D AREA NORTH LAUWN
11AF AREA NORTH

7:D0 AREA SOUTHEAST DRAINAGE

8:0 AREA SOUTHWEST DRAINAGE

?:0 AREA NORTHWEST DRAINAGE
10IUWATERWORKS NORTH DRAINAGE
11!{F AREA SOUTHEAST DRAINAGE
200 AREA SOUTH

12:AREA 14 LANDFILL

13!AREA 14 CHANGE HOUSE SITE
14:AREA 14 SOLVENT STORAGE
1S51AREA 7 PLATING FOND
16AREA 7 INDUSTRIAL SITE
17:J0B CORFS LANDFILL
181AREA 13 LOADING PLATFORM
19:AREA 13 BUNKER 1 -3
30!MUNITIONS CONTROL SITE

21 :SOUTHEAST CORNER FIELD
22:0LD REFUGE SHOP

24 1PEFPSI -WEST

25:C.0. CREEK AT MARION LF
26:C.0. CREEK BELOW MARION STF
27:C.0. CREEK EELOW 157 DREDGE
28I1WATER TOWER LANDFILL
29:FIRE STATIOGN LANDFILL
32:AREA 9 LANDFILL

33:AREA 9 EUILDING COMFLEX
3S5:AREA 9 EAST WATERWAY
34:CRAE ORCHARD LAKE
31:REFUGE CONTROL SITE
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CRAB ORCHARD NATIONAL WILDLIFE REFUGE
SAMPLING & ANALYSIS SCHEDULE

KEY
In1 - Site Number
Iz - Sequential number at a given site
D3 - Sample Matrix: Soil-1; water-2; sediment-3; fish-4; turtles-5;
crayfish-6
ID4 - Analysis set: A-1; B-2; C-3; D-4; E-5; F-6; G-7; H-8

(see parameter 1ist for analysis sets)

MATRIX- soil, water, etc. (See ID3)
Name - Description of sampling locations
Type - Type of sample collection - surface, grab, composite, core,etc.
Depth- Depth at which sample is collected
Analysis set - See Parameter List for analysis sets
Sample No. - Sequential numbering for site use.
Lab No. -~ Number used by OB&G Laboratory System
Replicate - Shows if replicates are collected for FWS, duplicates or spikes
Sample Coll. Date - Date of sampling -

'***! indicates sample collected; '---' indicates sample

not collected

Dupl/spike Numbers - Lab No. for corresponding duplicate or spike sample
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PRRAMETER LIST FOR ANALYSIS SETS

F

PARAMETERS ANALYSIS SET
A B C D E
i. Purgeabie Priority Follutants ~Screen X - - x =
-Full Anal, - - - - -
g, Acid Extract. Priority Pollutants ~Screen x - - X -
~Full fnal. - - - - -
3. base/Neutral Extact. Prior, Poil. -~Screen x - - % -
~Full Anal, - - - = -
4, Pesticide/PCB Priority Pollutants <~Screen X - - x -
~Full fnal, - - - = -
3. FCB's - X x = -
6. Metals - ICP Scan ~Screen X - - X -
- Prior. Foll. scan by AR —Full fnal. - - - = -
~ Mercury X - - X -
7. Cyanide 40 X - - X -

4. Indicators

- pH {field) % - X X -

- Specific Conductance {(field) X - X X -

- Total Organic Carbon X - x x -

- Total Orpanic Halogen X - X x -

9, Etxplosives Residues by HPLC X - - X -
10, Nitrogen Series: THN, NH3, NO3 X - x x -
11, FCDD/PCDF -Screen - - x x -
-Fuil Anal. - - - - -

1c. Cation Exchange Capacity - - X - -
15. Total Fnosphorus kK - - X -
14, Primary & Secondary Drinking Water Stds. -~ - = = K
13, Percent Sclids {(on soil/sed only) X X X X -

NOTE: Procedures for Screening & Full Analyses are referenced in the Work Plan
TOTAL UNIT COSTS for SETS F, G and H reflect aoditional costs for full analysis
SET F is full analysis of parameters screered in SET A
SET G is full analysic of parameters screered in SET D

SET H is full analysis of selected samoles instead of GET D
SET I is full analysis of selected samples for Phase II

X x x x
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LIST OF CHEMICAL COMPOUNDS FOR ANALYSIS

1 Chlorcmethane

2 Bromomethane

3 Dichlorodifluoromethane
4 Vinyl chloride

3 Chlorcethane

6 Pethylene Chloride

7 Trichlorofluorosethane
8 1,1-Dichloroethene

9 1, i-Dichloroethane

10 -1, 1-Dicnloroethene
11 Chloroforn

12 1,1, 1-Trichloroethane
13 Carbon tetrachloride
14 Eromodichlorowethane

1 fhenol

2 (6-Phencl

3 ¢-Fluorophencl

4 ¢, 4-Dimethylpherol
9 ¢-Chlorophencl

1,3-Dichlorcberizene

iy 4-Dichlorobenzene
iye-Dichlorobenzene
Hexachlorcethane

Bis (2-chlorcethyl) ether

& Bis {2-chlorcisopropyl) ether
7 N-Nitrosodi-n-propylamine

& Hitrobenzene

9 iHexachlorobutadiene

10 i,&,4-Trichiorobenzene

1! Isophorane

12 Naphthalene

13 Bis (2-chloroethoxy) methane
14 Hexachiorocyclopentadiere

15 #~Chloronaphthalene

16 fAcenaphthalere

B GO -

Rlpha-~BH(
Samma-BHL (Lindane)
Beta-Bil

Delta~bHL
Heptachlor

6 Rldrin

7 Heptachlor epoxide
3 Endosuifan I

3 4,4'-DDE

- Fo -

w

1 Tetra-CDd
2 renta-CDih
3 Hexa—Ciid
4 Hepta-CDD

PURGEABLE PRIDRITY POLLUTANTS
15 1,2-Dichloropropane
16 t-1,3~Dichloropropene
17 Trichloroethene
18 Benzere
13 Dibromochloromethane
20 1,1,2-Trichloroethane
21 c-1,3-Dichloropropene
22 2-Chloroethylvinyl ether
23 Bromofors
24 1,1,2,2-Tetrachloroethane
23 Tetrachloroethene
26 Toluene
27 Chlorobenzere
28 Ethylbenzene

ACID EXTRACTABLE PRIORITY POLLUTANTS

6 2-Nitrophenol

7 4-Nitrophenol

8 4-Chloro-3-methylphencl
3 2,4-Dichlorophencl

10 2,4-Dinitrophenol

BASE/NEUTRAL PRIORITY POLLUTANTS

17 Acenaphthene

13 Dimethyl phthalate

19 2,6-Dinitrotoluene

20 Fluorene

21 4-Chiorophenyl phenyl ether
22 2,4-Dinitrotoluene

23 1,2-Diphenylhydrazine

24 Diethylphthalate

25 N-nitrosodiphenylamine

26 Hexachlorobenzene

27 4-Eromoohenyl phenyl ether
2B Phenanthrene

&9 Anthracene

30 Di-n~butyl phthaiate

31 Fluoranthene

32 Pyrera

PESTICIDES/PCB PRIORITY POLLUTANTS

10 Dieldrin

11 Endrin

12 4,4'-DOD

13 Erdosulfan 11

14 4,4'-DDT

15 Endosulfan Sulfate
16 Endrin Aldehyde

17 Methoxychlor

18 Chlordare

PCDDs/PCDFs
5 Octa-COD
6 Tetra-CDF
7 Penta~COF
8 Hexa-CDF

29 1,1 Dichlorcethylene
30 t-1,2-Dichloroethylene
31 Bromochloromethane

32 Trichloroethylere

33 2-Bromo-1-chlorcpropane
34 Tetrachloroethylere

33 Acetone

36 Carbon disulfide

37 2-Butanone

38 Vinyl acetate

33 2-Hexanone

40 4-Methyl-2-pentancne
41 Styrene

42 Total xylenes

11 Pentaflucrashenol

12 2,4,6-Trichlorophenal

13 2-Methyl-4, 6~dinitrophencl
14 Pentachlorophenci

33 Benzidine

34 Butyl benzyl phthalate
35 Bis (2-ethylhexyl) phthalate
36 Chrysere

37 Benzo(a)anthracene

38 3,3-Dichlorogenzicire
39 Di-n-octylpnthalate

40 Benzo(b)fluoranthene

41 Benzolk) fluoranthene

42 Benzo(a)pyrere

43 Indencil,2,3~cd)pyrene
44 Dibenzo{a,h)anthracere
43 Benzo{g,h,i)perylene

46 N-Nitroscdimethyl Rmine

19 Toxaphere

20 Arochlor-1016
21 Arochlor-1242
22 Arochlor-1221
23 Arochlor-1232
24 fArochlor-1244
29 Arochlor-1254
26 RArochlor-1260
27 endrin ketore

3 Hepta-CDF
10 Octa-CDF
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1 Aluminun
2 Antimony
3 Arsenic
4 Harium

5 Cadmium
6 Calcium
7 Chromium
8 Cobalt

3 Looper

INDIFITORS

i oH

2 Specific Conductivity
3 Total Orpanic Carbon
4 Total Organic Halides

Primary Inorganic Chemicais

i frsenic
2 barium

3 Cadmium
4 Chromium
Fluoride
lL.ead
Mercury
Nitrate
5 Silver

wn

O~

LIST OF CHEMICAL COMPOUNDS FOR ANALYSIS

EXPLOSIVES RESIDUES BY HPLC

4 1,3 DNB 7 2,4,6 TNT
S NB 8 2,6 DNT
& TETRYL 9 2,4 DNT
METALS (ICPs AND PP ATOMIC ABS.)
10 Iron 20 Silver
i1 Lead 21 Sooium
12 Magnesium 22 Tin
13 Manpanese 23 Titanium
14 Molybdenum 24 Vanadium
15 Mercury 25 linc
16 Nickel
17 Potassium
18 Selenium
DTHERS
NITROGEN SERIES CYANIDE
{ Aamonia Nitrogen
2 Nitrate Nitrogen CATION EXCHANGE CAPACITY
3 Nitrite Nitrogen
4 Total Kjeldahl Nitrcgen TOTAL PHOSPHORUS

SAFE DRINKING WATER ACT STANDARDS

Organic Chemicals Secondary Inorganic Chemicais
1 Endrin i Cnloride

2 Lindane 2 Copper

3 Methoxychlor 3 Iron

4 Toxaphene 4 Manpanese

S 2,4-D 5 Sodium

6 2,4,5-TP Silvex 6 Sulfate

7 linc

8 Corrosivity
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RI/FS SAMPLING & ANALYSIS SUMMARY

SITE  SAMPLING SITE
ml

3 AREA 11 SOUTH LANDFILL

4 AREA 11 NORTH LANDFILL

3 ARER 11 ACID POND

7A D AREA NORTH LAWN

{1A P AREA NORTH

7 D AREA SOUTHEAST DRAINAGE

& D AREA SDUTHWEST DRAINRGE

9 D AREA NORTHWEST DRAINAGE

{0 WATERWORKS NORTH DRAINAGE

11 P AREA SOUTHEAST DRAINAGE

&0 D AREA SOUTH

12 AREA 14 LANDFILL

13 AREA 14 CHANGE HOUSE SITE

14 AREA 14 SDLVENT STORAGE

13 AREA 7 PLATING POND

i6 ARER 7 INDUSTRIAL SITE

17 JOB CORPS LANDFILL

16 ARER 13 LORDING PLATFORM

19 ARER 13 BUNKER 1-3

WATER

NQ.OF ANAL.  NO.OF ANAL.  NO.OF ANAL.  NO.OF ANAL.

WELL

SOILS

SEDIMENTS

SPIPL TYPE  SAMPL TYPE  SAWPL TYPE  SAMPL TYRE

Q -

0

3
1

—_—u ~)

w

o ro

A

-

F

b

n

Gr Mmoo

L2 I = =]

L =

{ A

-y
»

BIOTA
M). OF ANAL.
SAMPL TYPE

0 -



- RI/FS SRMPLING & ANALYSIS SUMMARY

- SITE SAMPLING SITE WATER WELL SOILS SEDIMENTS BIOTA
ND, NO.OF ANAL. NO.OF ANAL. NO.OF ANAL. NO.OF ANAL.  NO.OF ANAL.
SAMPL TYFE SAMPL TYPE SAMPL TYFE SAMPL TYFE SAMPL TYPE
- 1 F
30 MUNITIONS CONTROL SITE v - 1 i 1 D 0 - 0 -
- 1 &
c1 SOUTHEAST CORNER FIELD 0 - 0 - 4 A 0 - 0 -
- 1 F
¢ OLD REFUBE SHGP 1 A v~ 0 - i1 A 0 -
1 F
i
o4 PEPSI-WEST i1 A 0 - 0 - 1 A 0 -
1 F 1 F
w
¢ C.0.CREEK AT WARION LF 3 AR 0 - 0 - 2 A 0 -
1 D
- -
¢6 C.0.CREEK BELOM MARION STP 2 A ¢ - ¢ - 2 R 0 -
i 6
-
o7 C.O.CREEK BELOW 157 DREDBE 1 8 ¢ - ¢ - 1 D o -
o ¢8 WATER TOWER LANDFILL 0 - ¢ 1 ii A o - 0 -
D
1 6
\!‘,
¢9 FIRE STATION LANDFILL 0 - 4 1 5 A 0 - 0 -
¢ D
1 ] ! 6
32 AREA 9 LANDFILL 6 - 3 1 i A 15 A ¢ -
8 B 3 D
- g7 C
5 H
sl 33 AREA 9 BUILDING COMPLEX 0 - o - 184 B 0 - 0 -
4 D
- 33 AREA 9 EAST WATERWAY 0o - 0 - 0 - 1 A 0 -
1 F
34 CRAB ORCHARD LAKE 10 I 0 - 0 - 8 1 3 1
i g ¢ H 2
31 REFUGE CONTROL SITE 0 - 1 1 1 D 0 - 0 -
"y 1 E
TOTAL NUMBER OF ANALYSES 41 16 38 73 36
- 434
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NO. OF ANALYSES

WATER
WELL
SoILs
SEDIMENTS
BIOTA

SUB-TOTAL

QR/BC - WATER
GR/GC - SOIL
GR/GC - SEDIMENT
GA/GC - BLANKS
@R/eC - TOTAL

TOTAL

RIJFS SAMPLING & ANALYSIS SUMMARY

B

168

PHASE I SAMPLING AND ANRLYSIS SUMMARY

ANALYSIS SET
SCREENIN_____ TOTAL NO
£ D E OF SAL

0 0 5 30
0 0 0 0
&7 15 0 306
0 7 0 49
0 0 0 0
7 2 5 385
0 0 0 1
4 6 0 53
0 1 0 8
0 1 0 10
4 8 0o 1
31 30 5 457

NOTE: Groundwater well and biota samples to be analyzed in PHASE I

NO. OF SAMPLES

" WATER
WELL
30IL5
SEDIMENTS
BioTA

TOTAL NO.
PA/GC Samples

EXPLOSIV METALS

omgwbn

~¥

PHASE I1 SAMPLING AND ANALYSIS CONTINGENCY

ANALYSIS FARRMETERS

PCDDs/PRIOR. POL.

#Chs PCDFs ORBANICS  MISC.

0
]
40
15
0

35
8

10
10
30
20

0

[~ ZH I 1 TR 7 B
Lol d
S O L

—
—
n
o

70
12

)
o

____FULL AMALYSIS ____ TOTAL
B H I ANALYSIS
0 0 10 4)
0 0 16 16
7 3 0 328
4 2 8 73
0 2 34 3%

1 13 68 454
0 0 6 7
2 2 0 58
i 1 3 15
2 1 1 14
5 4 10 %

16 17 78 588

TOTAL
13

28
145
7
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! MATRIX!

¥

S0IL
S0IL
S0IL
SDIL
SEDIMENT
SEDIMENT

501L
SEDIMENT
ScDIMENT

WATER
S0IL
SEDIMENT
SEDIMENT

#2

SOIL
SOIL
S0IL
SOIL
SOIL
0L
SOIL
SOIL
SOIL
SOIL
SOIL
S0iL

RAME

3:AREA 11 SOUTH LANDFILL

NORTH BRANK
S0UTH BANK
SOUTH BANK
EAST MOUND
MARSH
LOWER STREAM

4:ARER 11 NORTH LANDFILL

BARE FATCHES
SWAMPY SED.
SWAMFY SED.

S:AREA 11 ACID

FOND WATER
DEAD TREE ARER

FOND SED.

PUND SED.

7R ARER NORTH

LOW SPOTS-SURF
LOW SPDTS-1 FT
LOW SFOTS-2 FT
LOW SPOTS-3 FT
TRANSECT A-SURF

TRANSECT A-1FT
TRANSECT A-ZFT
TRANSECT R-3FF
TRANSECT B-SURF
TRANSECT B-SuRF

‘ Tybe DEFTH ‘ANAL 'DEPTH! LOCA-!INTRVLISAMP! D 1 AB  REPL
SET TION & nO. WNOS. WO LRH
COMP, 6 GRABS  O-1 FT R 1 F Y i 5401
COMP, 6 GRABS  0-1 FT A F Y 2 9402 DUPL
COMP. 6 GRABS  0-1 FT F ool P Y 572 9257 DUPL
COMP. 4 GRABS  0-1 FT A1 P W 3 9403 SPKE
COMP. 10 GRABS 01 FT b K kS Y 4 9404
COmP, 10 GRABS  0-1 FT A K PRS Y 3 9403
COMP. 6 BRABS (-1 FT b 1 Py Y o 9406
COMP. & GRABS  O-1 FT A K R X 7 9407
COMP, 6 BRABS  0~1 FT F K R X 373 9258
POND
ComP, 4 GRABS  SURFRCE A N i Y & 5408
COMF. 4 GRABS  0-1 FT A K PBRU Y 9 9409
COMP. 4 BRABS  O-1 FT A K R Y 10 9410
COMP. 4 GRABS  0-1 FT F K R ¥ 974 9259
LAWN
£0mP. © BRABS  SURFACE A+OVA 1 b X 11 9411
COMP. 8 GRABS 6-12 INCHES A+OVA M u X 1z G41e
COMP. & BRABS  1-2 FEET A+OVA # u X 13 9413
COnF. 8 GRABS  2-3 FEET A+OVA n u X 14 9414
£OMP, 3 GRABS  GURFACE f+Ova ] G X 15 9415
COMF, 3 GRAES 6-12 INCHES A+OVA N a X 16 9418
COMP. 3 GRABS  1-2 FEET RA+OVA M @ X 17 9417 DuPL
COmP. 3 GRABS -3 FEET A+IVA M a X 18 9418
COMP. 3 GRAES  SURFACE A+OVR J a X 19 9419
COMP, 3 GRABS  SURFACE  F M ] X 375 9260
COMP. 3 GRABS 6-12 INCHES A+OVA M @ X 20 9420
COMP. 3 GRABS  1-2 FEET A+OVA M ] H 21 98

FWS

FWS

FWS

FWS

E#E
£ 23]
#1#¥
r
¥
ik

£ 227
E22
Exi

¥4
E 22 ]
*Ek
E 223

k¥
L22]
122
Ext
E 223
ket

kit
223
¥
#EE
223
1333

8/14/85
8/14/85
117197865
8/14/83
8/14/63
8/14/85

8/13/85
8/13/85
11/19/85

8/13/65
8/13/85
8/13/65
11/19/83

o/11/85
8/17/83
8/17/85
8/17/85
8/17/85
8/17/83
8717485
8/17/85
8/17/83
11/19/85
68711783
8717785

DUPL. /SRIKE

NURBERS

15221
1522
19266

152

i

26

NOTES

-
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CRAB UNCHAKD NATIONAL WILDLIFE REFUBE  PHASE 1 SAMPLING AND ANALYSIS SCHEDULE REVISED NOVEWBER 1335
VLD ¢ MATRIXG  NAMS ¢ TYPE ! DEPTH  ANAL'DEPTH! LOCA-UINTRVLISAMP!! LAB REPLICATE SOMOE  DUPL./SPIKE  NOTES
SET TION & MD. NOS. NO  LAB FWS COLL. DATE  NUMBERS
78 12 SDIL  TRANSECT B-3FT COMF, 3GRABS 2-3FEET MVA ¥ @ X 2 9z ¥ B/17/85
78- 13 SOIL  TAANGECT C-SURF  COMP. 3 GRABS  SURFACE A+OVA J @ X 23 9423 ser B/17/63
T~ 14  SOIL  TRANSECT C-IFT  COMP. 3 GRABS 6-12 INCHES A+vA M @ X o 9434 e B/17/85
- 15 SOIL  TRANSECT C-2FT COWP, 3 GRABS 1-Z FEET AsDvA M 0 X &5 9425 e B/17/65
78~ 16 SOIL  TRANSECT C-3FT COMP. 3 GRABS 2-3 FEET A+0vA M @ X %6 9426 s 8/17/85
e 11A:P AREA NORTH !
110~ 1| SEDIMENT  WEST SWAE  COMP. 3GRABS O0-1FT A LK OR X 27 9427 SPKE e B/16/85 19282
11A- 2 SEDIMENT  EAST SWALE  COMP. 7GRABS O-1FT A JK @R X 8 948  FWS e 8/16/85
11A- 3 SEDINENT NORTH SWALE 1 COMP. G GRAES O0-1FT A JK BRk X 29 9429 DURL ot B/16/85 19254
{1~ 3 SEDIMENT NORTH SWALE |  COMF. 6 GRAES O-1FT F JK @R X 576 9261 DL W 11/13/85 19225
11A- 4 SEDIMENT NORTH SWALE 2 COMP, 3GAABS O0-1FT A J,K BR X 30 9430 t% B/16/85
11~ 5 50l LOADING DOCK COMP. 3GRABS O-1FT A J @ W 31 943t W B/16/65
1A~ 6 SOIL NORTH DOOR  COMP. 2GRABS O-1FT A 1 @ W 32 943 ¥ee 8/16/85
11~ 7 SOIL  EAST LOAD AREA COWP. 3GRABS O-1FT A J @ W 33 9433 ¥ B/16/85
1fi- B SOl STEAMHOUSE DOOR COMP. 2 GRABS O0-i FT A J B W 34 43 se 6/16/85
e 7:D AREA SOUTHEAST DRAINAGE
7- 1 WATER D-SE WATER COM. 4 GRAES SURFACE A N R W 3519209 & 5/16/85
7- & SEDIMENT D-GE GEDIMENT  COMP. 4 GRABS O0-1FT A K R W 36 13210 DURL e B/16/85 {9255
ot &:D AREA SOUTHWEST DRATNAGE
& 1 WATER  D-SW WATER COMP. 2 GRABS SURFACE A N R W 37 38 s 7/25/65
§- 2 GEDIMENT D-S4 SEDIMENT  COMP. 4 GRABS O-1FT A K R W 38 33 62 7/35/83
e 9:D DIEA NORTHWEST DROINAGE
S 1 WATER P-NW WATER COMP, 4 GRABS  SURFACE A N KW 39 357 $e8 7/25/85
3- 3 SEDIMENT P-4 SEDIMENT  COMP. 4 GRABS O-1FT A K R W 40 3365 Wy 7/25/85
e 10:WATERWORKS NORTH DRAINAGE

10- 1 WwATER  WiW-N WRTER CiMP. 4 GRABS  SURFACE A N R, 8 W 41 3250 ek 7/25/85



CRAB ORCHARD NATIUNHL WILLLLIFE REFUGE PHASE 1 SAMPLING AnD ANRLYSIS SCHEDULE REVISED NOVEMBER 1565

' LD, ! OEATRIX! NAME ! TYPE ! DEPTH 'ANAL 'DECTH! LOCA-1INTRVL!COMO!Y 1R REDLICATE  GAMME DURL. /SPIKE  NOTES
SET TION & NO. NOS. NGO LAB FWS COul., DATE NUWMBERS

10- 2 SEDIMENT WW-N SEDIMENT  COMP. 4 GRRBES  0-1 FT D K (] W 42 42 FWS  #x% 7/25/83

10— 2 SEDIMENT WW-N SEDIMENT  COMP. 4 GRABS  0-1 FT 6 K R,S W 577 9262 bupL ¢ 11/19/8 19255

£k 11:F ARER SOUTHEARST DRAINAGE

i1- 1 WATER  P-SE WATER COMP. 4 GRABS SURFACE A N R W 43 3247 ##%  7/25/83

11- 2 SEDIMENT P-GE SEDIMENT  COMP. 4 GRABS  O-1 FT A K R W 44 44 ¥ 7/25/83

11- 2 SEDIMENT P-SE SEDIMENT  COMP. 4 GRABS  O-1 FT F K R W 5786 9263 #£% 11/18/85

¥ 20:D AREA SOUTH

20- 1 WATER D S0UTH COMP. 4 BRABS  SURFACE R N R X 45 9383 -—- 1/25/85 NO WATER

20- 2 SEDIMENT D SOUTH COMP. 4 GRABS  0-1 FT A K R X 46 3389 ¥E  7/25/85

20~ 2 SeDIMENT D SO0UTH CoMP. 4 BRABS  0-1 FT F K R X 379 9264 £k 11/18/65

*ix #3  12:AREA 14 LANDFILL

12- 1 WATER DRAINAGE CHANNEL COMP. 4 GRABS  SURFACE A N FyR W 47 9384 -—- 7/25/85 NO WATER

12- 2 SEDIMcNT DRAINAGE CHANNEL COMF. 4 GRABS  0-1 FT A LK PR W 46 3387 DUPL ek 7/25/65 . 9235

12- & SEDIMENT DRAINRGE CHANNEL COMP. 4 GRAES  0-1 FT 6 LK #R W 3680 9265 ¥ 11/18/65

ie- 3 SO0IL BLACK RESIDUE  COmP. 4 GRABS  O-1 FT D 1 P U W 43 9363 FWS  #xx B/14/83

e 13:AREA 14 CHANGE HOUSE SITE

13- 1 S0IL TRANSECT 1 COMP. 10 GRABS  0-1 FT o J Q Y 50 9386 &% B/15/85 CLOSEST TO RD.

13- 2 S0 TRANSECT & COMP. 10 GRABS  O-1 FT (TR | Q Y ol 9387 FWS #xx B8/15/85

13- 3 SOl TRANSECT 3 COMP. 10 BRABS  O-1 FT A 8 Y 3& 9388 % B/15/85

13- 4 500 TRANSECT 4 COMP. 10 GRABS  O-1 FT A J ] Y 93 9389 % 8/15/835

13- 5 S0 TRONGECT & COMP, 10 GRARS  O0-1 FT A g Q Y 54 5330 *ek 8/15/65

13- & 50IL TRANSECT &  COMP. 10 GRABS  0O-1 FT A J E Y 95 9391 % 8/15/85

txe 14:ARER 14 SOLVENT STORABE

14~ § WATER  DITCH NORTH COMP. 6 GRABS  SURFACE A N &R Y %6 1930 ¥t 7/25/83

14- 2 SEDIMENT  DITCH NORTH COMP. & GRABS  0-1 FT A K o,k Y 37 15302 FWS  #xx 7/25/85

14— 3 wATeR  DIVCH 50UTH COMP. b GRABS  SURFACE A N a,R Y 28 19308 k. 7/25/83

-
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CRAB ORCHARD NATIONAL WILDLIFE REFUGE

! MATRIA!

SEDIAENT
SEDIMENT

#

WATER
SEDIMENT
WATER

WATER
SEDIMENT
WATER
SEDIMENT
SEDIMENT
WARTER
SEDIMENT
WATER
SEDIMENT
S0IL
50IL
SOIL
SOIL
S0IL
50IL
S0IL
S0IL
50IL
S0l
S0I1L

[#4]
(=]
-

— =4

(YR

NRME ! TYFE
DITCH SOUTH COMP. b GRABS
DITCH SOUTH COMP. & GRABS

13:ARER 7 FLATING FOND

FLATING FOND  COMP., 4 GRABS
PLATING POND  COMP. 4 GRABS
MONITOR WELL ~ SINGLE SAMPLE

16:AKEA 7 INDUSTRIAL SITE
DITCH NO. 1 COmP. ¢ GRABS

DITEH MO 1 COMF. 2 GRABS
DITCH NO.2 COmP. 2 GRABS

e

DITCH ND.2 CimMp, 2 GRABS
DITCH NO.2 COmMP. & GRABS
DIiTCH NOD. 3 Comp. 2 GRABS
DITCH NG. 3 COMP, 2 GRABS

DITCkH NO. 4 COmP. & GRAES
DITCH NO. 4 ComP. 2 GRABS
BLDG 3-4 FRONT COMP. 12 GRABS
BLDG 3-4 BACK  COMP. b GRABS
BLDG 3-4 BACK  COMP. & GRABS
BLDG 3-3 FRONT  COMP. 6 GRABS
BLDG 3-5 BACK  COMP. 12 GRABS
BLDG 4-4 FRONT COMP. 6 GRABS
BLDG 4-4 BACK  COMP, & GRABS
BLDG 5-c43 FRONT COMP. 12 GRABS
BLDG 3-283 FRONT COMF. 12 GRAES
BLDG 5-283 BACK  COMP. 6 GRABS
B LG 6-1 CONTROL COMP. 6 GRABS

17:J6B CORPS LANDFILL

501t GRID § COMF. S5 BRABS

S0IL GRID 2 COMA. S GRAES

Ui L s

PHASE 1 SAMPLING AND ANALYSIS SCHE

! DEPTH

0-1 FT
0-1 FT

SURFACE
0-1 FT
BRILER

SURFACE
0-1 FT
SURFACE
-1 FT-
0-1 FT
SURFACE
0-1 FT
SURFACE
0-1 FT
SURFACE
0-1 FT
0-1 FT
0-1 FT
SURFACE
0-1 FT
0-1 FT
SURFACE
SURFACE
0-1 FT
0-1 FT

0-1 FT

0-1 Fi

!ANAL ! DEPTH! LOCA-!INTRVL!SAMP!! LAB REPLICATE

SET
A
F

DT MU DI IPODDOoODDIDDIDTMTIDDDD

I

K
K

Tt Bt bt ey G e g g By o R P X X OX ®E X T

-

TION
&R
a,R

(=]

R,S
R,S

MO RO URD LT XU0 00 0o

[l i =

‘0

[h)

4 NO, NOG

Y
Y

(IS

I - I W M < E Y EETEETEETX

=T

39
581

60
61

63
b4
63
66
382
67
bd
89
70
7
72
263
13
74
75
76
77
564
78
79

60
b1

-

REVISED NOUEMBER 1943

N LAB
19304
9266

19305
19306
9343

19307
19308
19309
19310
5267
5394
9395
93%
9397
5358 DUPL
9399
3268
9400
9433
9436 SPKE
53437
9438
9269
9433
9440

9441

Q449
9442

FUS

Fus

FWS

FHS

SAMPLE

oo
(¥, = )

Ea2
£k

Eaz ]
*EE

(223
E2 2]

37ay o=
ynte

7/25/83
11/18/85

1/25/83
7/25/85

1/85/65
1/23/835
7/25/89
1/25/85
11/19/85
7/25/85
1/85/85
7/25/83
1/25/835
8/17/83
a/17/a5
11/19/83
8/41/85
8/17/85
8/17/85
8/17/83
6/17/85
11/19/85
8/17/85
8/17/85

8/16/63
8/16/43

-
-

DUPL, /SPIKE
NUMBERS

19253

19267

NOTES

NO FWS REP.
Depth 11/19/63

ND WATER
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CROE OACHARD NATIONAL WILDLIFE REFUGE PHASE I SAMDLING OND ONQI VSIS SCHEDIME REVISED nNOVEMEER 1985

Y 1.D. ! MATRIX! NAKE ! TYPE ! DEPTH 'ANAL 'DEPTH! LOCA-'INTRVL!SAMP!! LAB REPLICATE  SAMPLE DUPL. /SPIKE  NOTES
. SET TION &$ NG, NOS. N0 LAB FWS COLL. DATE NUMBERS

17- & SD0IL SOIL GRID ¢ COmP. 3 GRABS  O-1 FT 6 1 P X 9685 9270 DuRL %% 11/18/83 19227

17- 3 S0l S0IL BRID 3 Cmp, 5 GRABS  ©O-1 FT D I P | 62 9443 DUPL *&&  8/16/85 15290

17- 4 S0IL 50IL GRID 4 COMP. 5 GRABS  O-1 FT A1 p X 63 9444 et 8/16/865

17- 3 Ssoit SOIL BRID 9 COnP. 5 GRABS  O-1 FT Aol Y X 84 9445 ¥t 8/16/63

17- & 50IL BAKE PATCH 1 COMP, 2 GRABS  O-1 FT D 1 Py W 85 9446 #  8/16/83

17- 6 50IL BARE FATCH 1 COMP. ¢ GRABS  0-1 FT 6§ 1 Pyl W o6 9271 ®EE 11/18/83

17- 7 SD0iL BARE PRTCH @  COMP. 2 GRABS  SURFACE A 1 pU W 86 9447 FWS  ##¢ B/16/83

17- 8 WATER WELL 17-1 SINGLE SAMPLE  BAILER I - - - 87 9448 .

17- 5 WATER WELL 17-2 SINGLE SAMPLE  BAILER I - - - 88 9449 .

17- 10 WATER WELL 17-3 SINGLE SAMFLE  BRILER 1 - - - 89 9450 .

17- 11 WATEX WELL 17-4 SINGLE SAMPMLE  BAILER I - - - 90 9451 .

17- 12 WATER FOND NO. 1 SINGLE SAMPLE  SURFACE A KN R " 91 3248 ¥k 7/25/83

i7- 13 ATER FOND NO. 2 SINGLE SAMMLE  SURFARLE A KN R W 52 3243 & 7/25/65

rrk #6  18:ARER 13 LORDING FLATFORM

18- 1| SDIL  LOADING DOCK N COMP, 20 GRRES  0-1 FT A J @ Y 53 94 FWS %% 8/15/85

le- & S0It  LOADING DOCK S COmP. 20 GRABS  0-1 FT A a Y 94 9433 DUPL ¥k 8/15/83 19223

18- 3 S0ic  LOADING DOCK E  COMP. 2 GRABS  O-1 FT Al @ W 93 G454 ¥k 8/15/85

18- 4 SOIL  LOADING LOCK W  COMP, 2 GRABS  0-1 FT A1 P8 W 96 9455 ¢ 8/15/83

18- 4 SOIL  LOADING DOCK W  COMP. 2 GRRBS  0-1 FT Fo 1 A W 3687 972 #xk 11/19/85

Lid 19:AREA 13 BUNKER 1-3

13- 1 S0IL SDIL GRID NE  COMP. 14 GRRBS (- FT A J @ Y 97 9436 ¢ §/16/85

15- ¢ S SOIL GRID SE  COMP, 14 GRABS  O-1 FT A ] a Y 98 9437 £t 8/16/83

13- 3 SOl SOIL GRID NW  COMP. 14 GRABS  O-1 FT R ] D Y 99 9458 ek §/16/80

15- 3§ S0k S0IL GRID NW  COMP. 14 GRABS  0-1 FT F @ Y 568 3273 ¥t 11/15/85

19- 4 SDiL  SDIL GRID FARONT COMP, 10 GRABS  0-1 FT R | @ Y 100 9439 SPKE ¢ §5/16/85 15268

15- 5 80IL BR., FATCH TRANSECT COMP. 3 GRABS  0-1 FT R ] a,u X 101 9460 FWS  #¢x 8/16/85

*rE 30:MUNITIONS CONTROL SITE

30- 1 S0IL  MuNITION CONTROL OSINGLE SAMPLE  SURFRCE D - T W 102 9461 DUPL FWS  w%¢ B/16/83 19269 BUNKER 1-11

30- 1 SDIL  MUNITION CONTROL SINGLE SAMPLE  SURFACE 6 - T W 363 9274 FWS  #a¢ 11/19/85

30- 2 WATER MUNITION CONTROL SINGLE SAMPLE  BRILER HER H W 165 9462 .
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{ROb ORCHORD NOTIONG, Wil IFE REFUGE DHAGE 1 GOMDi ING OND ONQI VEIS SCHEDIRE REVISED NOVEMBER 1935

VLD ! OMATRIX! NARE ! TYPE ! DEPTH 'ANAL 'DEPTH! LOCA-'INTRVL'!SAMP'! LAE REFLICATE  SAMPLE DUPL. /SPIKE  NOTES
SET TION & NO. NOS. NGO LAB FWS COLL. DATE NUMBERS

e $7  £1:50UTHEAST CORNER FIELD

e R S -1} (W TRANSECT | COMF. & GRABS  O-1 FT g J @ Y 104 9463 DUSP % 8/14/85 19224 1st, SPHE 14138

zl- 1 S0IL TRANSECT 1 COMP. 6 GRAES  O-1 FT F J @ Y 530 9275 £ 11/19/65

2= 2 S0lL TRANSECT ¢ COMP. 6 GRABS  O-1 FT A J 1} Y 105 9464 ¥ B/14/85 Ath FROM RD.

21- 3  S0IL TRANSECT 3 COMP. 6 GRAES 0-1 FT R J Q Y 106 5465 e B/14/85 6th FROM RD.

21- 4 S0IL TRANSECT 4 COmP, 6 GRABS  O-1 FT a J g Y 107 5466 £k B/14/85 &th FROM RD.

e 48 22:0LD REFUGE SHOP

22- 1 WATER PODL WATER SINGLE GRAB SURFACE A KN F W 1068 3236 e 7/05/85

g2- & SEDIMENT STRCAM ScDIMENTS COMP, 2 GRABS  O-1 FY A a,R W 109 3354 FWS #x¢  7/25/85

22— 2 SEDIMENT STRERmM SEDIMENTS COMP. 2 GRREBS  0-1 FT F K R W 591 9276 ¥ 12/05/83

ek 24 :FEPSI-WEST

24- 1 WATER FEPSI-WEST COnP, 3 GRABS  SURFACE R KN R W 110 3254 k¢ 7/23/85

24- 1 WATER PEPSI-WEST COmp. 3 GRABS SURFACE F KN R W 552 9277 -— 12/05/565

24~ & SEDIMENT PERST-WEST COMP. 3 GRAES  0-1 FT A K R W 111 2711 % 7/25/85

24~ 2 SEDIMENT PEFSI-WEST COMi. 3 GRABS 0-1 FT FK R W 993 92738 SPKE ¥ 12/05/85 19262

¥ 25:C. 0. CREEK AT MARION LF

25— 1 WATER COC DOWNSTREAM COWP. 3 GRABS  SURFACE R KN R W 11e 3243 ¥ 7/25/85

c5- ¢ SEDIMENT COC DOWNSTREAM COMP. 3 GRABS  O-1 FT D K R ¥ 113 3383 e 7/35/83

25—~ 3 SEDIMENT COC DOWNSTRERM COMP. 3 GRRES  0-1 FT 6 A R W 594 92719 % 12/05/85

23~ 3 WATER  COC LPSTREAM COP, 3 GRABS SURFACE A - T W 114 9467 DUSP x¥e  B8/13/85 19213 SPKE 83376

25~ 4 SEDIMENT COC UPSTREAM {Om*. 3 GRRES  0-1 FT A - T W 115 9463 DuPL ¢ §5/13/85 15256

25- 3 WATER LF POND COMP. 3 GRABS SURFACE A KN R W 116 9463 ¥ 5/13/83

2o~ & SEDIMENT LF FOND COWF, 3 GRRBS  0-1 FT R K R W 117 9470 FWS #x¢ §/13/85

%33 cb:C.0. CREEK BELOW MARION 5TP

¢b- 1 WATER COC AT S. CARBON COWP. 3 GRABS SURFACE A KN K W 118 3244 ¥e¥  7/25/85

2b- 2 SEDIMENT COC AT 5. CAREON COMP. 3 GRABS -1 FY A K i W i3 3391 e 7725785
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LROR OACHOARD NATIONOL WIiDi IFE REFUEE FHfGE ] COMDLING OND OMAYSIS GCHEDULE REVISED NDVEMBER 1985
P LD. Y MRTRIN NAKE ! TYPE ' DEPTH 'ANALDERPTH! LOCA-!INTRVL!SAMP!! LAB REPLICRTE  SAMPLE DUPL. /SPIKE ~ NOTES
SeT TION & ND. NOS. NO LAB FWS COLL. DATE NUMBERS

ob- 3 SEDIMENT COC AT 5. CARBON COMP, 3 GRABS  0-1 FT 6 K R W 393 9280 -— 12/03/85 Clay- ro sedinert.
cb- 3 WRTER COC AT COURT 5T, COMP. 3 GRABS  GSURFACE R K,N R W 120 947l xx  8/13/85
4 SEDIMENT COC AT COURT ST. COMP. 3 GRABS  0-1 FT R K K o 121 947¢ FWS  #x+ 8/13/85

£o-

e £7:C.0. CREEK BELOW 157 DREDGE

27- 1 WATER COC A7 CHAMMNESS COMP. 3 GRABS  SURFACE A K,N  R,S W é 3243 £ 7/25/85

27- & SEDIMENT COC AT CHAMMNESS COMP. 3 GRABS  O-1 FT D K R,S W 123 3330 e 7/25/65

£ #3 CA:WATER TOWER LANDFILL

2d- 1 SBIL MAIN GULLY COmMP, 8 6RABS  0-1 FT D K f,S X 124 9473 DUPL % 8/14/85 19251
2B~ ¢  80IL TRANS, By  COMP. & GRAES  O-1 FT R LK PR X 125 9474 e B/14/85

¢d- & SOIL TRANS., GULLY  COMP, 6 GRABS  O-1 FT 6 LK PR X 556 9281 SPKE % 11/19/85 19263
26- 3 S0iL SOIL GRID 1 CoMp, 6 GRABS  0-1 FT A J 1] X 126 9475 FWS  *xe §/14/85

28- 4 S0IL SOIL BRID ¢ ComP, 6 GRABS  O-1 FT A ] 7] X 187 9476 e B/14/83

e~ 3 BDIL S0IL GRID 3 COMP. 6 GRABS  0-1 FT A J 2 X 128 9477 ¥ §/14/83

28- & S0IL SDIt GRID 4 COmP, & GRABS  0-1 FT A J @ X 129 9478 ek §/14/85

2o~ 7 WATER WELL 28-1 SINGLE GRAB BAILER I - v " 130 3479 .

8~ & HWATER Weil 28-2 SINGLE BRAB BRILER I - v W 131 9480 .

o~ 9 S0IL SO0UTH END OF DITCh GRAB -1 FT A LK RE W 132 9481 SPKE 5 B/14/85 19269
8- 10  S0IL NORTH END OF DITCH GAAB 0-1 FT R LK PR W 133 9482 ek 5/14/85

26~ 11 SO0IL  NORTH OF 28-4 BRAR 0-1FT A1 p W 134 9483 k. B/14/85

g8- 12 SDIL NORTHWEST OF 28-3 GRRE 0-1 FT R 1 P W 135 9484 ¥k 5/14/85

26~ 13 S0iL N. FIELD-OLD &8-9 GRAB 0-1 F7 R P W 136 5483 xee §/14/85

28- 14 80IL GULLY GAAB -1 FT A I,K FRR W 137 9486 e 5/14/85

rix #10  29:FIRE STRTION LANDFiLL

23- 1 SDIL EAST FACE 1 COMP. 12 GRABS  G81 FT A1 p X 138 9487 SPKE *x B/13/85 15265
23— & AL EAST FACE 2  COmF. 12 GRABS  O&) FT A1 P X 135 9488 e 8/13/85

29~ & 80IL EAST FACE 2 COMP, 12 GRABS Q&1 FT 6 I f X 597 9ed2 ¥+t 11/19/85

23- 3 5D EAST FACE 3 COMF, i GRABS 081 FT b i P X 140 5489 x  5/13/83

29~ 4 SDIL EAST FACE 4  COmP. 12 GRRBS Q&1 FT A1 F | 141 5490 e B8/13/83

25- 5 S0l NORTH FACE 1 COmR?, 12 GRABS  Ok1 FT A i P X 142 9491 DUPL ¥k B/13/65 19287
2%~ & sl NORTH FRCE 2 COMP. 12 GRARS 041 FT7 b1 (S X 143 5492 ®eE G/13/85
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CRAD ORCHARD NATIONAL WILDLIFE REFUSE [HASE T SOMPLING OND ANALYSIS SCHEDULE REVISED NOVEMBER 1983

' 1.D. ! MATRIX! NARE ! TYFE ¢ DEFTH 'ANAL'DEFTH! LDCA-'INTRVL!SAMP!! LAB REPLICATE  SAMPLE DUPL. /SPIKE  NOTES
SET TION & ND. nOS. NO LRB FWS COLL, DA NUMBERS

25— 7 S80I NORTH FACE 3 LomMp. 12 BRABS 081 FT R 1 P X 144 9493 Fs =% §/13/85

23- 8 WATER WELL 23-1 SINGLE GRAB BAILER I - T W 145 949 .

29- 9 WRTER WELL 25-2 SINGLE BRAB EAILER r - v W 146 9455 .

23~ 10 WATER WELL &5-3 SINGLE GRAB BAILER 1 - v W 147 949 .

29- 11 WATER WELL 29-4 SINGLE GRAR BAILER I - v W 148 9497 .

28 #11  32:AREA 9 LANDFILL

32- 1 SDIL SOIL GRID 1 COMP,@1'DEPTHS  O0-12FT  H LM P 1 149 9493 e 3/24/83

3¢- 2 B0iL  SDIL GRID 1-0 TOP CORE COMP. O-6 INH € I B 1 150 9499 ey B/24/85

32- 3 50I.  SOIL GRID 1-1  wmiD CORE COMP. 6-6.5FT L LM F z 151 9500 DuPL #E B/04/85 19250

32- 4 SOiL  SOIL GRID 1-2  BOT CORE COMP.  11.5-12? C LM P 1 152 10640 HE 8/24/85

a- 5 SuL SDIL 6RID & COMP.@I'DERTHS 012 FT H LM P z 133 10641 ¢ B/24/85

32- & 8DIL  SOIL GRID 20 TOP CORE COMP, O-6INDH € 1 P 1 154 10642 e B/24/65

32- 7 SBlL  GOIL GRID 2-1  mID CORE COmP. 6-6.5FT C L,M F z 135 10643 #*E  8/24/85

32- 8 S0IL  SOIL GRID 2-2  BOT CORE COMP.  11.5-12 L L,M P 1 156 10644 #kE B/24/85

Jg- 9 SOIL SOIL GRID 3 COMP.@1'DEPTHS O0-12FT H LM P 1 157 10645 *er  B/21/63

32- 10 SDIL  SDIL GRID 3-0 7OP CORe COwb, O-6IMH  C 1 P 1 158 10646 e 3/21/85

a2- 13 50l S0iL GRID 3-1  MID CORE ComP. 6-6.5FT C LM P 1 159 10647 k€ 8/21/85

3¢- 12 SbIL  GSOIL GRID 3-¢  BOT CORke COMP.  11.5-12 C LM P ) 160 10648 ¥ 3/21/83

ac- 13 SDIL SOIL GRID 4  COWP.@I'DEPTHS 0-12FT H L,M P z 161 10049 xr¢ 8/21/65

32- 14 50l SDIL GRID 4-0 TOP CORE COMP, O-6IWCH C 1 P 1 162 10630 e B/21/85

3¢~ 15 8Bl SOIL GRID 4-1  miD CORE COMP. 6&-6.5FT C LM F 1 163 10631 #e¢ B/21/85

32- 16 50iL  SOIL GRidD 4-¢  BOT CORE COMF,  11.3-12 € L,M P 1 164 10652 e 8/21/85

az- 17 S0I SOIL GRID 5  COMP.@I'DEPTHS  0-12F7T H L, 3 z 165 106533 e B/22/85

3¢- 18 S80I S0I. GRID 5-0  TOP CORE COMF, O-6 InCH C 1 M 1 166 10654 DUPL ke B8/22/63 15243

3¢- 19 80IL  50IL GRID 5-1 miD CORE COWP. 6-B.5FT C LM F 1 167 10635 ¥+¢  B/C2/85

Je- 20 S0IL  5DiL GRID 5-2  BOT CORE COMP.  11,5-12 C P 1 168 10656 e 8/22/b5

a2- 21 B0IL SOIL GRID 6 COMP.@L'DEFTHS  0-12 FT  H LM F z 169 10637 k& 5/22/85

dz- @ BOIL SDIL GRID &0  TOP CORE COkw, O-8 INCH L 1 P 1 170 10638 FWS  *&x 5/22/85

3z- ¢3 50i.  SOIL GRID 6~1 MID CORE COMP. 6-6.5FT C L,M P z 171 10659 € 5/02/85

32- ¢4 S0IL  GOIL GRID 6-2  BOT CORE COMP,  11.5-12! £ L p 1 17¢ 10660 DUPL ¥ B8/22/85 19231

32- ¢3S0k a0IL GRID 7 COMP.BI'DEFTHS  0-12FT H LM 3 1 173 1066l DURL ¥ 3/22/85 152352

3¢- o S0l SOIL GRID 7-0  TOF CORE COMP, 06 INNH L I F z 174 10662 e B/22/85

3¢- &7 5Bl SOIL GRID 7-1 wID CORE COMP. 6-6.5FT C i,M 3 1 175 10603 ¢ 8/22/65

g2- 28 B0iL SBIL GRID 7-2 ROV CORE COme., 11.5-i2 C t,H g i i76 10664 £ 3/32/83
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CRAE ORCHARD NATIONAL WILDLIFE REFUGE  PHASE | SAMFLING AND ANALYSIS SCHEDULE REVISED NOVEWBER 1983
CD. OMRTRIND NAKE t  TYPE ' DEPTH  'ANAL'DEPTH! LOCA-'INTRVLISAMP!! LA REPLICATE  SAMPLE DUPL. /SPIKE  NOTES
SET TION & NO, WNOS. WO LAE FWS COLL. DAT NURBERS

3- 25 S0i. SOIL GRID B COMPLBL'DEFTHS  0-12FT H LA P 1 177 10665 SPKE ¥ B/23/85 19251
32- 30 SOIL  SOIL GRID &0 TP CORE COMP. G- INCH € I p I 178 10666 SFKE e 5/23/85 13260
33- 31 S0iL  SOIL GRID &-1  MID CORE COMP, 6-6,5FT C LM P I 179 10667 FUS  se% B/23/85

3- 32 S0IL  SOIL GRID -2 EOT CORE COMP. 11512 C LA F 1 180 10868 we B/23/65

32- 33 SDIL  SDIL GRID 5 COMP.GU'DERTHS  O0-12FT W L P 1 181 10869 FWS  #eé B/23/65

32~ 34 SOIL  SOIL GRID 9-0 TOP CORE COMP. 06 INCH C I P I 182 10670 FWS  #4x B/23/85

33- 35 SOIL  GOIL GRID 9-1  MID CORE COMP. 6-6.5FT C LM P 1 183 10871 v 8/23/85

32- 3 SOIL  SOIL GRID 9-2 EOT CORE COMP. 11.5-12 C LMW F 1 184 10672 s B/23/69

32- 37 SDIL NORTH TRANSECT 1 COMP.@3'INTRVL SURFACE B K RorT Y 185 10673 s 8/15/65

32- 33 GOIL  NORTH TRANSECT 1 COMP.@3'INTRVL SURFRCE B K RorT Y 186 10674 s 5/19/85

32- 35 SOIL EAST TRANSECT | COMP.G3'INTRML SURFRCE B K RorT Y 187 10875 s 5/19/685

32- 40 GOIL EAST TRANSECT @ COMP.@3'INTRVL SURFRCE B K RorT Y 185 10676 s §/19/85

33- 41 SOIL  SOUTH TRANSECT 1 COMP.E'INTRVL SURFRCE kK RarT Y 189 10677 s B/19/65

33- 42 SDIL  SOUTH TRANSECT & COMP.@3'INTRVL SURFACE B K RerT Y 150 10678 s++ B/19/85

32- 43 SEDIMENT INT. CREEK 1-0 BRAB SURFACE A S,k @R 7 191 10679 st B/22/85

32- 44 SEDIMENT INT. CREEK i-1 GRAB 3FEET A KL, QR I 192 10680 ¥ 8/22/83

33- 45 SEDIMENT INT. CREEK 1-2 GRAB 6 FEET A JKi, O, I 153 10681 s 5/02/85

32- 46 SEDIMENT INT. CREEK 2-0 GRAR SURFACE A J,K O, I 194 10662 FWS ¥ B/22/53

32- 47 SEDIMENT INT. CREEK 2-1 GRAB 3FEET A Jki, BRI 195 10683 s 3/53/85

32- 43 SEDIMENT INT. CREEK 2-2 GRAB 6FEET A JKL, B,R I 1% 10684 ¥t B/22/83

3:- 43 SEDIMENT INT. CREEX 3-0 BRAB SURFACE A I, @R I 197 1065 DuPL ¥ 3/32/65 19257
32- 50 SEDIMENT INT. CREEK 3-1 GRAB IFEET A Jykel, B,R I 196 10B@6 vk 3/E2/8B5

33- 51 SEDIMENT INV. CREEX 3-2 GAAE 6 FEET A J,Ki. O I 199 10887 W B/22/85

52- 52 SEDIMENT INT. CREEK 4-0 GRAB SUFFACE R J,8 B,k 1 200 106G FWS  #4& B/23/B5

32- 53 SEDIMENT INT. CAEEX 4-1 GRAD IFEET A JyKen, @R I 201 10659 s 3/23/85

32~ 54 SEDIMENT INT. CREEK 4-2 GRAB 6 FEET A JyKL, GR 1 202 10690 see 8/23/83

32— 55 SEDIMENT INT. CREEA 5-0 BRAB SUFACE A J,K B,R 1 203 10891 DURL ¥e 3/23/85 15258
32- 56 SEDIMENT INT. CREEK S-1 GAAB IFEET R oKL, GR I 204 10632 aEE 3/23/63

3i- 57 SEDIMENT INT. CREER 5-2 GAAE §EEET A JML, QR 1 205 10633 e B/23/83

32- 58 SEDIMENT INT. CREEK -0 GAAB SURFACE D J,K @R I 206 1069 SPKE st B/23/83 13285
33- 55 GEDIMENT INT. CREEX 6-1 GRAB IFEET D J,ML, @R 1 207 10693 wE B/23/85

38~ 60 SEDIMENT INT. CREEK 6-2 GRAB 6 FEET D JyKL, BRI 206 10696 st B/23/B3

33- 61 WATER WELL 1 SINGLE SAMFLE  BAILER I - T W 203 10697 .

32- 52 WATER WELL 2 SINGLE SAMPLE  BRILER 1 - v W 210 1069 .

3:- 63 WATER WELL 3 SINGLE SAMPLE  BAILER 1 - v W21 10659 .

32- 64 SOIL  YELLOW 50T SINGLE SAMPLE  SURFACE A I P W 538 4701 #6k B/26/85

-
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CAAB ORCHARD NATIONAL WILDLIFE REFUGE

! MATRIX!

501
S0l

BEFORT CLEANING
RFTER CLEANING

NAME

i TYRE

SINGLE SAMPLE
SINGLE SAMPLE

33:AREA 9 BUILDING COMPLEX

“Lac.

LOC.
Lac.
LOE.
LOC.
Lac.
LOC.
LOC.
LEBC.
LGL.
LoC.
LOC.
LOc.
LOC,
LocC.
Lac,
LGC.
L0OC.
Lac.
LOC.
LOC.
LOC,
LOC.
Lo,

L O
(S 9

UL,
Lo,

1 - I-t-
1 -1I-1-
1 - I-1-
2~ I-1-
2 - I-1-
2~ I-1-
3~ 1-1-
3 - I-1-
3 - I-1-
4 - I-1-
4 - I-1-
4 - I-1-
5-1-1-
S -1-1-
5~ 1-1-
6~ 1-1-
7-1-1-
7-1-1-
7-1-1-
8- 1-1-
a - I-1-
- 1I-1-
9 - ]-i-
10 - I-1-
i - I-1-
12 - I-1-
13 - i-1-
14 - [-1-
13 - I-1-
b - I-i-
17 - I-1-

5 CORE VERTICAL
5 CORE VERTICAL
©5 CURE VERTICAL
&5 COKE VERTICAL
23 CORE VERTICAL
&5 CORE VERTICAL
25 CORE VERTICAL
¢35 CORE VERTICAL
25 CORE VERTICAL
oo CORE VERTICAL
&3 CURE VERTICAL
¢5 CORE VERTICAL
&5 CORE VERTICAL
¢5 CORE VERTICAL
¢35 CORE VERTICAL
<3 COke SURFACE
25 CORE VERTICAL
5 CORE VERTICAL
CORE VERTICAL
CORE VERTICAL
CORE VERTICAL
CORE VERTICA.
(ORE SURFACE
CGRE BURFACE
CORE SURFRCE
LORE SunFRCE
CrE SURFACE
DITCh

CORE SURFACE
64 DITEn

64 CORE SURFACE

[
o
=4

o

o ro Tu o Toe Fo Mo

(%)
L) LR L L Lh L o Lh Lh LR

ru

FARSE 1 SAMPLING AND ANRLYSTS SCHEDULE

i

DEPTH

SURFACE
SURFACE

0~1 FOOT
1-2 FEET
2-3 FEET
0-1 FooT
i-¢ FeET
&-3 FEET
0-1 FoOT
1-2 FEET
¢-3 FEET
0-1 FOOT
i-2 FeET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
i-2 FekT
¢-3 FEET
0-1 FOOT
0-1 FODT

-t onnT
voa ohuui

0-1 FOOT
0-1 FOOT
0-1 FOOT
0-6 INCH
0-1 FOOT
0-1 FOOT

'ANAL 'DEPTH! LOCA-!INTRVL!SAMP!! LAB REPLICATE

& NO.

orT
oC

B
B

Dot oo o 0Dt I ot

[T - Q==

oo oo

K
K

I H

M
M

3K

Ce
o, e
=

e X Gy DX ey Ry S Ry

v

Ti0h

i
T
T

13
a1
Qi
a
1}
a1
13
01
o1
o1
ai
41
ai
(1))
™
a4
)]
21
]!
(')}
1
o1
01
13}

¥}
us

ul
()
(1)}
01

ul
&1

W
"

Lo B VR e T T T TV B S R VI NI SV R VI U IR N VI o B I VR SR VI U VR P SURS I NI N )

[ glad
NUa.

559

60

GHB
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oy wn

é&bl&nul
-_—0 e~

s o o fu Mo

(8
=
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REVISED NOVEMBER 1983

SAMPLE
N3 LAE FWS COLL. DATE
46702 #+x  8/26/83
46703 4 8/26/85
10700 FWS ¥ 9/23/85
10701 E 9/23/83
10702 ek 9/23/63
10703 DuPL e 3/23/83
10704 ¥ 9/23/85
107065 %  9/23/85
10706 e 5/23/85
10707 k. 9/23/85
10708 £ 9/23/55
10709 k. 9/33/85
10710 tex  9/23/85
10711 #x  9/23/85
10742 ¢ 5/23/85
10713 st 5/23/85
10714 ##%  9/23/85
10713 DURL *r  9/23/65
10716 ek 9/23/85
10717 e 9/23/65
10718 e §/23/85
10713 e 9/23/85
10720 ¥ 9/23/85
10721 #+  9/23/85
10722 DuPL et 9/23/85
10723 FWS #xx 9/23/83
16724 ek 5/23/65
14723 SPHE +x 5/23/85
10726 % 9/23/83
10727 xex 9/23/83
10728 DURL € 9/23/85
10725 e 9/23/85
10730 e 9/23/85

DUPL. /SPIKE
NUMBERS

15228

19230

13231

NOTES
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CRAE ORCHARD NATIONAL WILDLIFE REFUBE

! MATRIX!

SOIL
SOIL
SoIt
S0iL
SOIL
S0IL
S0IL
S0l
50iL
S0IL
501t
S0IL
501IL
SOIv
SOIL
S0iL
30IL
501L
IHR
50iL
S8ic
a0ic
SOIL
S0IL
S0IL
SOIL
StiL
5014
SOiL
SOIL
501
S0i
5014
S0ic
SOIL
s0Iu

LOC.
LOC.
LOC.
L0C.
LGOC.
LOC.
LOC.
LOC.
Lac.
L.
LCOE.
LOC.
Loc.
LioC.
LOC.
LOC.
Laoc.
L0C,
LOC.
Ldc.,
L6C.
LoC.
LOC.
LOC.
LOC.
Lac.
Loc.
Wi,
L0C.
LOC.
Loc.
Loc.
LOC.
Loc,
(1178
w.dt.

NAME

18 -
19 -
20 -
20 -

(=}

e PO e o o
Lh & [ U =

e o
wh o
]

[ U o
o o oo
] ] ]

re
]
'

TG o e

For Do
'u‘lﬁvanay\ll*-;

o Fu

I-1-
I-1-
I-1-
I-1-
I-1-
I-1-

i-1-
i-1-
i-1-
I-1-
1-1-
I-1-

1 DITCH
21 CORE VERTICAL
21 CORE VERTICAL
21 CORE VERTICAL
21 CORE SURFACE

- I-1- 21 CORE SURFACE
- STABING
- STAGING

DITCH
DITCH

24 CORE VERTICAL
24 CORE VERTICAL
&4 CORE VERTICAL
24 CORE VERTICAL
24 CORE VERTICAL
24 CORE VERTICAL
24 CORE VERTICAL
24 CurE veRTICAL
&4 CORE VERTICAL
24 CORE VERTICAL
=4 COrc VERTICAC
&4 Cdne VERTICAL
= DITCH

24 DITCH

4 DITCw

ch BITCH

20 CORE SURFACE
20 CORE SURFACE
20 CORE SURFACE

=_A rane nonme
£U CORE SURFRCE

19 CORE SURFACE
2 LOKe VERTILAL
¢ CORE VERTICAL
2 CORE VERTICAL
2 CORe SURFACE
£ CORE SURFACE

2 CURE VERTICAL

PHASE T SAMRLING AND ANALYSIS SCHEDWLE

Py

LEFTH
0-1 FODT
0-1 FGOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
0-1 FOGT
0-1 FOOT
1-€ FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FODT
1-2 FEET
&-3 FEET
0-1 FOOT
1-& FEET
&-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FODT
0-1 FooT
0-1 FOOT
-1 FOOT
0-1 FOOT

¢-1 FooT

0-6 INCH
0-1 FOOT
1-2 FEET
2-3 FEET
g-1 FooT
(-1 FOOT
0-1 FOOT

OO AT
. or

L. . W

SET

21D Do D oo XD e D Do oo o B0 m BN b M moe OO oot R Moo i

L

K
K
J

I

IH

I

O Gy
XKoh e ey
> =

O T B XXX

v..h-nl'-c':“":dk‘
* = 3

Hl

L0
11

1]
1))
a1
21
{11
1
o1
(1))
()]
a1
at
Q1
@1
f1
o1
1
&1
21
{1
)]
21
a1
a1
()
[#}
)]
()Y
1
0t
1
at
)
Q1
o1
a1
Q1

-

CA-! INTRVL \GAMD!Y (AR RERLICATE

1 AR P

LHD rwo LuLL.

on

& N,

PP P TR R ey N R N R R R BN RS Ry P R R N R e B g P g N g D g N ey

NDS.
243
244
245
246
247

o naone
ot Lh LN eh &
o [~ BNV R = 3]

[}

i
e

\)

o]
- %’3 [A 1y

hO
10731
14732
10733
10734
10735
10736
10737
10738
10739
10740
10741
10742
10743
10744
10745
10746
10747
10748
10745
10720
10751
10752
10753
11641
11642
11643
11644
11643
11646
11647
11648
11643
B30
11651
11652
11633

DURL

SPKE

nuPL

FW5

FWS

SAMPLE

[ofy '}

£££
£ 22
£23]
£ 2]
L2123
£13]
E 22 ]
kit
L2
L2z 4
¥
*k
b ]
k¥
142
¥
123
e
L 21
E22 ]
122
b3 2]
e
b2l
L 2]
et
L1213
b2
£33
L2 2]
142
£%
1233
¥k
kh¥

ke

nAT;
v

5/23/635
9/23/85
5/24/835
9/24/65
9/24/63
9/24/83
9/24/85
9/23/83
§/23/85
9/23/83
9/23/85
9/23/63
9/23/85
5/23/85
5/23/85
9/23/63
S/24/85
9/24/635
9/24/65
5/24/85
5/c4/85
/24785
9/24/85
/24183
9/24/83
/24765
5/24/85
5/24/85
5/24/63
9/24/85
9/24/85
9/24/63
3/24/85

DUPL. /SPIKE

M IMBERG

[i s =i

19232

i

—

—
[T ¥y)
e

92

o

71

)~
[0 3 X1

NOTES

[ 4]



LRAE ORCHARD NATIONAL WILDLIFE REFU

LD

33- 68
33—~ 65
33~ 70
33~ 7
33- 72
3513
33— 74
33- 75
33~ 76
331
33~ 76
33~ 79
33~ 80
33~ 31
33~ &6¢
33—~ 43
33~ b4
33~ 85
33~ 8k
33~ a7
33~ 63
33~ &
33~ 50
33~ 5
33~ 3%
33~ 93
353~ 54
33~ 93
33~ Ge

b OMATRIX!

S0Iu
501t
501
SOIL
5010
50iL
S0IL
S0IL
50IL
S0IL
501L
Uil
SDiL
I
a0iL
SOIL
50IL
VR
50IL
a0IL
S0IL
50ic
S0IC
501
S01C
a01L
SOiL
S0IL
S0iL
S0Iu
301L
S0ic
S0IL
Slic
S80I
201

LOC.
LOC.
Lac.
L0C.
LOC.
LOC.
LOC.
LOc.
Loc.
LOC.
Lac.
LOC.
Loe.
LOC.
RIS
LOC,
LOC.
LOC.
LOC,
LGE.
L0C.
LGC.
LOC.
Lac.
L0C.
LOC,
LOE,
LoC.
L,
LOC.
LOC.
LOC,
LOC.
LOC.

LOC.

v

NAME

41 - I-1-
41 - I-i-
42 - I-1-~
43 - I-1-
44 - I-1~
44 - 1-1~
b4 - I-1-
43 - I-1-
%6 - I-1-
g6 - I-1-
56 - I-1-
37 - I-1-
&g - I-1-
46 - I-1-
4 - I-1-
4p - I-1-
47 - I-3-
48 - I-1-
43 - I-1-
43 - I-1-
45 - I-1-
50 - I-1-
31 - I-1-
31 - I-t-
a1 - I-1-
5 - I-i-
53 - I-1-
54 - I-1-
24 - 1-1-
4 - I-1-
g5 - I-1-
53 - I-i-
&0 - [-1-
61 - I-1-
62 - I-i-
62 - I-1-

! TYPE

2 CORE VERTICAL
2 CORE VERTICAL
2 CORE SURFACE
2 CORE SURFRCE
2 CORE VERTICAL
¢ CORE VERTICAL
2 CORE YERTICAL
¢ CORE SURFACE
2 CORE VERTICAL
& CORE VERTICAL
CORE VERTICAL
¢ CORE SURFACE

re

I

o

8
1
I
[42)
g
z
T

CORE VERTICAL
CORE VERTICAL
LORE VERTICAL
CORE SURFACE
CORE SURFACE
5 CORE VERTiCA
3 CORE VERTICAL
S CORE vERTICAL
3 CORE SURFACE
CORE VERTICAL
CORE VERTICAL
CORE VERTICAL
CORE SuRFACE
CORc SURFACE
35 CORE VERTICAL
35 CORC VERTICHL
35 CORE VERTICAL
33 CORE SURFACE
| CORE SURFRCE
1 CORE SuRFACE
1 CoRe SURFACE
3 CORT veRTICAL
3 CORE VERTICAL

LN Ln wh fro n

on

oh

o oo Wwoon

o

PHRASE I SAMFLING AND ANALYSIS SCHEDULE

¢ DEPTH

1-2 FEET
2-3 FEET
¢-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
O-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FRET
¢-1 FOOT
0-1 FOOT
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FODT
Y-¢ FEET
2-3 FEEY
0-1 FOOT
0-1 FOOT
1-2 FeET
2-3 FEET
0-1 FOOT
0-1 FOOT
-1 FOOT
i-~¢ FEET
-3 FEET
0-1 FGOT
(-1 FODT
0-1 FOOT
0-1 FOOY
0-1 FOOT
1-¢ FEET

18

e
CHINHL

l:riml:::wmmmmmmmmmmmmmmmwmwmrx:wmmmmmmwmmwm%
-

1T,
‘oePT

In
M
J
J
J
I
1M
J
I
Im
Jm
J
J
]
n
1M
J
]
J
I,
1M
J
J
I,n
1M
J
]
J
I
In
]
J

et Tt Oy

J. M

TION
Q1
7)]
a1
(1)
{1}
Q1
1))
o1
01
Gt
()1
1)1
a1
(£}
ul
1)
h
@l
1))
Ri
G1
a1
('}
o1
o1
11}
)
a
113
a1
1
&1
a1
&1
a1
1

NNNNNNNPMNNNNNNNNNNNNNNNNNNNNNNNNNNNN..

NO.

NS,

5
u?' [¥a]
&

R
G~ o

3]

INTRVL!SAMP! ! LAB RERL

NO LB
11654
11635
11656
11657
11658
11639
11660
11661 DURL
11662
11663
11664
11665 SPKE
11666
11667
11663
11669
11670
11671
11672
11673
11674
11675
11676
11677
11676
11679 DUPL
11680 SPHE
11681
11662
11683
11654
11685 DUFL
11686
11637
11668 SPKE
11659

FW3

SAMPLE

WS COiL.

¥
¥
ik
E 223
123
ke
EEE
L33
e
£23]
£*¥
§227
(23]
L3
122
127
¥
ek
Ex¥
ke
f 22
L 23]
*xi
*E¥
E 23
¥
£E¥
*E
ek
*EE
ek
E2124
ik
E22 4
*ix
iR

nATe

pATE
9/24/85
5/24/83
5/24/63
9/24/83
9/24/85
9/84/83
S/24/83
9/24/63
5/24/83
5/24/85
5/24/83
5/24/85
9/24/65
9/24/85
9/24/835
5/24/85
S/E4/83
S/e4/83
9/24/65
9/24/85
9/24/63
9/24/63
9/24/83
5/24/83
9/24/85
9/24/85
9/24/83
5/24/635
9/24/85
5/24/85
9/24/03
9/24/65
9/23/83
9/25/85
/25765

DUPL. /SPIKE

NIMBERS

19233

19273

19236
19274

NOTES
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CRAE ORCHARD NATIONAC WILDLIFE REFUGE PHASE { SAMPL ING AND ANALYSES

Ci.De Y OMATRIXY NAKE ! Y ! DERFTR 'ANALIDERTHY LOCA-VINTRVL'GANRY! LAR REPLICATE  SAMPLE DUPL. /SPIKE  MITES
SeT TION & WO, WOS. N0 LAB FWS COLL, DATE NUMBERS

33-104 50IL tOC. B2 - I-1- 3 CORE veRTICAL -3 FeET B UM Q1 2 315 11650 ek 9/25/85

33-103  SDIL LOC. 63 ~ I-1- 3 CORE VERTICAL O-1 FOOT B I Q1 1 316 11691 DUPL ke 5/20/83 19233

33-106 S0l LOC. 63 - I-1- 3 CORE VERTICAL 1-2FEET B JM QI z 317 11692 ¥tk 9/25/83

33-107 S0IL t0C. 63 ~ I-i- 3 CORE VERTICAL o2-3FEET B J,@ & z 318 11653 ¥ 3/25/83

33-106 SOIL LOC. o4 - I-1- 3 CORE VERTICARL 01 fFOOT B J {1} 1 319 11694 FWS  ®xx 9/24/83

33-10%  S0Iv LbC. 64 ~ 1-1- 3 CORe VERTICAL 1-2FEET B J,0 @} z 320 11693 #x  9/24/85

33-110  SOIL tOC, 64 - I-1- 3 CDRE VERTICAL 2-3FEET B Jm &I Z 321 11696 € 9/24/85

33-111  SDI. wOC, &3 - 1-1- 3 CORE VERTICARL O-1FOOT B I M z 32 11697 #x 5/24/85

33-112  50dL DL, 65 ~ I-1- 3 CORt VERTICAL 1-2FeET R J,m Gl 1 323 11698 % 9/24/85

33-113  SBIc LOC. 65 - I-1- 3 CORE VERTICAL -3 FEET B LM QI 2 34 11699 ¥k 9/24/85

33-ii4 &0iL OC. &b - I-1- 3 CORc VERTICAL O-1FOOT B J Gl 1 325 1700 ek 9/24/45

33-115 501 OC. 6o - I-1- 3 CORE VERTICA. 1-2FEET & J,A @1 Z 326 11701 ##x 9/24/85

33-1i6 SDit LOC, oo - I-1- 3 CORE VERTICAL ¢-3FEET B Jym @i 2 327 11706 xx  5/24/85

33-137  50IL WOC. o7 - 1-1- 3 CORE VERTICAL O-1 FOOY B J 1 1 328 11703 DiF ¥x 9/24/63 15235

33-118 501t LOC, 67 - i-1- 3 COrE VERTICAL 1-2FEEY B J,# O I 329 11704 #4€  9/24/65

33-117  S0ic LOC. &7 - 1-1- 3 CORe VERTICAL 2-3FEET & Jm @1 1 330 11705 x 9/24/83

33-120  Soft LOC. 68 - i-1- 3 COWE VERTICAL Q-1 FOOT B 1)) 1 331 11706 SPKE € 9/24/85 13276

33-1c1 801 LOC, o8 - I-1- 3 CORE VERTICAL 1-2FEET B LM @i ) 332 17 ek 9/24/83

33-i22 SDIv LBC. b5 - I-1- 3 CORE VERTICAL 2-3FeeT B J,M QI 1 333 11708 *x%  9/24/83

33-123  H0Iu LOC. 69 - I-1- 3 CORE VERTICAL O-1FBOT B J o l 334 1703 FWd e 9/24/83

33-124  S0IL -LOC. 69 - I-1- 3 CORE vERTICAL  1-2 Fceld B m 1 335 1o & 9/24/85

33-1¢5  &DIu iBC. o9 - iI-1- 3 CDRE VERTICAL 2-3FEET B Jim @ 1 336 11711 rEE 9/24/55

33-126 S0IL tOC. 70 - I-1- 3 CORE SURFRCE  O-1 FOOT B J il z 337 f171g *x¢  5/25/85

33-127 S80I WOC. 71 - I-3- 3 CORk SURFACE O-1 FOOT B J Q1 1 338 11713 DuPRL ¥ 9/25/03 15240

33-1g6  S0i. wOC. 72 - I-3- 3 CORc SURFACE O-3 FOOT B J G1 1 333 14 #kx  9/25/B5

33-125 S0l LOC. 73 - I-1- 3 CORE SURFACE  O-1 FOOT D F}) 1 340 11715 ¥ 9/24/83

33-i30  S0IL LOC. 74 - I-1- 3 CORE GURFACE O0-1 FOOT B J (1)} 1 341 11716 DUFL % 9/25/85 15241

33-131  SfNL LOC. 75 - I-1- 3 LORE VERTICAL O-1 FODT B ] i 1 362 1717 ¥+ 9/23/85

33-i13¢  o0iL GG, 75 - 1-i- 3 CORE vERTICAL  f-2 FEET B Im 61 1 343 1718 ¢ 9/23/85

33-133 8Dl LOC. 75 - I-1- 3 CORC vErTiCAL Q-3 FeET B J,m Q1 1 344 11719 k. 9/23/83

33-i3% 50iL LOC. 76 - I-1- 3 LORE SURFACE  O-1 FDOT B J 1)} i 345 11720 DUk *¥ §/23/83 19242

33-153  SBIC uBC. 77 - I-1- 3 CORE vERTICAL  O0-1 FOOT & ] a1 1 346 11721 ¢ 9/23/83

33-136 58I JOC. 77 - 1-1- 3 COAE vERTICAL 12 FEET & Jon @1 ) 347 11722 ¥ 9/23/85

33-137 501 WGC. 77 -~ 1-1- 3 CORE vzRTICAL 2-3FEET B J,M Q1 1 348 11723 e 5/23/85

33~138 S0l. LOC. 73 - i-1- 3 CORE SULRFRCE  O-1 FOUT BJ 1 ) 343 11724 SPKE wE  9/23/0d 19277

33139  puin (OC. 73 - J-i- 3 CORe BURFACE  U-1 rOOT B ) i 350 1175 FWd =% 5/23/85



! H H F

CAAB GRCHARD NATIONAL WILDLIFE REFUGE
VilD. ! MATRIKG NARE ! TYFE
33-160 SO0IL LOC. 80 - I-1- 9 CORE VERTICAL
33-141 S0IL LOC. 80 - I-1- 9 CORE VERVICAL
33-142  S0IL LOC. 60 - I-1- 9 CORE VERTICAL
33-143 S0IL WOC. 81 - I-1- S CORE SURFACE
33-144 SOIL LOC. o2 - I-1- 9 CGRE SURFACE
33143 SDIL iOC. B3 - I-1-23C CORE VERTICAL
33-i46  30i. 0L, 63 - 1-1-23C CORE VERTICAL
33-147 SDIL LOC. &3 - 1-1-23C CORE VERTICAL
33-166 S0IL LOC. &% - I-1-23C CORE VERTICAC
33-145 S0IL iLOC. &4 - I-1-23C CORE VERTICAL
33-150  30iL WOC. &4 - i-1-23C CORE VERTICAL
33-151  S0IL LOC. &5 - I-1-23C CORE vEATICAL
33-152  S0I LOC. &3 - 1-1-23C CORE VERTiCAL
33~153 S0IL LOC. &5 - 1-1-23C CORE VERTICAL
33-154 SOl LDC. &6 - i-1-23C CORE VERTICAC
33-135 SO0IL LOC. &6 - 1-1-23C CORE VERTICAL
33-136 S0iL LOC. &6 - I-1-230 CORE VERTICAL
33-157 SOIL LOC. &7 - I-1-23C CORE VERTICAL
33-136  S0IL LOC. &7 - 1-1-23C CORE VERTICAL
33-135 S0IL LOC. a7 - 1-1-23C CORE VERTICAL
33-160 S0IL LOC. 6B - i-1-23C CORE VERTICAL
33-161 50i. LOC. & - I-1-23C CORE VERTICAL
33-162  S0IL LOC. 66 - i-1-23C CORE VERTICAL
33-163 SDIL LOC. 69 - i-1-23C CDSE VERTICAL
33-164 50iL LOC. 89 - I-1-23C CORE VERTICAL
33-165 S0iL LOC. o3 - I-1-¢3C CORE VERTICAL
33-166  SOIL LOC. 350 - 1-1-23C CORE VERTICAC
33-167  50iL LOC. 50 - I-1-23C CORS VERTICAL
33-i66 S0IL DG, 50 - I-1-230 COKE VERTICA.
33-165 A0iL OO, 1 - I-1-23C CORE VERTICAL
33-170  &0ic LOC. 51 - I-1-23C CORE VERTICA.
33-171 S80I 060, 51 - I-1-33C COAE VERTICAL
33-172  S0IL LOC. S@ ~ 1-1-23C CORE vERT:CAL
33-173  SDIL LG, 9@ - [-1-230C CORE VERTICAL
33-17%  80IL LOC. 52 - [-1-23C CORE VERTICAL
33-175  S0iL LOC. 93 - 1-1-23C CORE VERTICAL

| U

FHASE

DEPTH

0-1 FOOT
1-& FEET
2-3 FEET
0-1 FOOT
0-1 FOOT
0-1 FOOT
1-& FEET
&-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FooT
1-2 FEET
2-3 Feal
01 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
1-2 FEET
2-3 FEET
01 FOOT
1-2 FEET
2-3 FEET
0-1 FOOT
{-¢ FEET
2-3 FEET
G-1 FOOT
1-¢ FEET
-3 F
o 7
1=¢ FEE
2-3 Fi

0-1 r00T

!

O Moot G D Mo O gt Mo oo mopp 0o KXt oo ot oaxe fry

L o - s < L B - B - L O - < O -

L1 - ¢

J
M
I,m

J

J

]
J.h
in

]
In
1,

J
M
I

i
IH
In

J
I
I, M

J
I,n
Joh

J
1m
I

]
J,8
1%

I
I,
I,k

I,m
on

[ L]

I SAMPLING AND RANACYSIS

TION
a1
a1
1
i
a1
&
(1))
o
21
f
2
il
81
{13}
@i
a
m
@1
G1
i
a1
i
@1
&
(1
)
21
(1
a1
Qi
{1}
Qi
i1
@
)
al

'ANALYDEPTH! L UCA- INTRVL ' 5AM

"JNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

L
&
o &
-

| -
ol ool
U 7 3 ¢ %]

o
336
37
338
355
360
361
Jo2
363
3bb
363
366
367
dod
369
370
3n
ale
3713
314
375
376
377
378
375
3a0
3b1
3ad
383

394

_-

el v

Jo0

O

N3 LAB
11726
11727
1176
11723
11730
11731
11732
11733
11734
11735
11736
11737
11738
11739
11740
11741
11742
11743
11744
11745
11746
11747
11748
11745 DuPL
11750

11751

11752

11753

11754 SPHE
11755

11756 SPRE
11757

11738

11735

11760 DUPL

11761

DURL

DurL

W5

FW5

£S0n
LULL.

EE
227
e
*ER
*k¥
L2313
e
ki
k¥
£4¥
ik
kit
E 2
(122
Tt
E 2]
L 22
L322
{324
L 22
£
£tk
f2 1]
E 2]
kxk
L1
E21]
F 22
bazy
{233
L 22
[ 12
h¥E
Ek¥
e
1 34 1

') (A REPLICATE  SAMPLE

nnTec
Uit

9/24/85
9/e4/835
9724185
9/23/65
9/23/85%
9/25/85
9/25/63
5/23/85
5/25/8%
9/25/85
9/25/85
9425/85
9/E85/85
5/85/63
9/25/85
9/25/85
5/25/83
9/25/65
9/25/835
9/25/63
9/25/8%
9/25/83
5/25/63
9/25185
9/25/83
9/25/85
5/25/85
5/23/65
9/23/85
5/
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s
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.
o
it
<.
[« 1)

DUPL. /SPIME

i IMGERS
TN A 2

15244

NOTES
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CAAB ORCHARD NATIONAL WILDLIFE REFUBE  PHASE I SAMPLING AND ANALYSIS SCHEUULE REVISED NOVEWBER 1983

CLD. U WATRIN  NAME ¢ TYE ¢ LEPTH 'ANAL!DEPTH! LOCA-!INTRVL!SAWP!! LAB REPLICATE SAMPLE  DUPL./SRIKE  NOTES
SET TIGN &NO. NOS. MO QAR FWS COLL. DATE  NUMBERS

33-175  SOIL LGL. 93 - I-1-23C CORE VERTICAL 1-2 FEET B J,m @f 1 367 2782 s 9/25/65

33-177 bl (OC. 53 - I-1-23C CORE VERTICA. 2-3FEET B J,W @ 1 388 11763 e 9/25/65

35176 SOi. LOC. 94 - i-1-23C CORE SURFACE  O-1 FOOT B J @ 1 339 11764 ¥t 5/25/85

33-175 0L LOC. 95 - I-1-23C CORE SURFRCE  0-1 FOOT B J @ 1 330 11763 s 9/25/65

33-130  SOIL LOC. 95 - I-1-230 CORE vERTICAL ¢O-1FOOT B J @ I 331 11766 DuPL B 9/25/B5 19347

33-161  S0iL LOC. 95 - I-1-23C CORE VERTICAL 1-2FEET B LM @ 1 3% 11767 B 9/3/63

33-132 SO0 LOC. 96 - I-1-230 CORE VERTICAL @2-3FEET B J,8 @ 1 333 11768 # 5/25/85

33-163  S0ic LOC. 57 - I-i- 9 SURFACE COWP. O-1FOBT B J  ©I X 3 1783 s 9/25/85

33-134  SOIL LOC. 95 - I-1- 15 SURFACE COWP. O-1FOOT B J @1 X 355 1770 rer 9/25/83

33-185 S0l LOC. 93 - I-1- 1 SURFRCE COWF. 0-1FOOT & J @ X 3% 171 e 9/25/85

33-186  SOIL LOC. 100 - I-1- 29 SURFACE COMP. 0-1 FOOT B J @ X 357 17 sex 9/25/85

33-i87  S0Ic LOC. 103 - I-1- 8 SURFACE COMP. -1FOOT B J @1 X 33 11773 DURL £ 9/25/85 19248

33-188  SOIL LOC. 102 - I-1- b SURFACE COWP. O-1FODT B J 01 X 393 11774 FWS se¢ 9/25/83

33-163  30Iu - SPARE NUMBERS B 400 11775

33-190  SOIL - SPARE AUMBERS B 401 11776

33-191  S0IL - SPARE NUMBERS B 52 11777

33-192  SOIL - SPARE NUMBERS b 403 11778

33155 SOIL - SPARE NUMBERS B 404 11779

33-1%  SOIL - SPARE NUMBERS B 405 11780

33-155  SOIL - SPARE WUMBERS B 406 11761

33-196  SOiL - SPARE NUMBERS B 407 11782

33-157  SOIL - SPARE NUMEERS B 408 11763

33-138  SOiL - SPARE NUMBERS B 409 11784

33-153  S0IL - SPARE NUMEERS B 410 11785

35-200  SDIL - SPARE NUMBERS B 411 11786

33-201  S0IL - SPARE NUMBERS B y2 11787

- 35:AREA 9 EAST WATERWAY

35- 1 SEDIMENT  wATERWAY  COWP. SORABS  Om FT A T R Y S4B 19208 e 3/13/65

3- 1 SEDIMENT  WATERWAY  COMP. 3 GRRES  O-LFT  F PoY 9% 5263 et 11/18/65

- #l2  34:CRAR DRCAARD LAKE

34- 1 WATER  REFUGE INTRME GAAB N € - T w413 3 et T/24/65

- 2 WATER  MARION INTAKE BFb n I R U wve TSEH/ES

-
0
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CRAE ORCAARD NATIONAL WILDLIFE REFUGE PHASE 1 SAMPLING AND ANALYSIS SCHEDULE REVISED NOVEMBER 1985

$ I.D. ! MATRIX! NAME ! TYPE ! DEPTH 'ANAL'DERFTH! LOCA-!INTRVL!SAMP!! LAB REPLICATE  SAMPLE DUPL. /SPIKE  NOTES
8ET TION & NO. NOS. NO LAB FWS COLL. DATE NUMBERS

34- 3 WATER MARION RES.~INTAKE GRAR M E - T ] 415 3253 *x  7/25/83 Resamp. 9/24/85
34- 4 WATER REFUGE TREATED H2O GRAB NA E - T H 416 3246 & 7/24/85 Resamp, 9/24/85
34~ 3 WATER WARION TREATED HZD GRAB MA E - T W 417 3255 € 7/23/85 Resamp. 3/24/85
34- © WATER LAKE § B COMP. 3 DEPTHS SURF-0.8FT I O S W 4168 11768 .
34- 7 WATER LAKE 2 C COMP.3 DEPTHS SURF-0.8 FT I O 5 W 419 11789 .
34- 8 WATER LAKE 3 6 £OMP. 3 DEFTHS SURF-0.8FT 1 O S W 420 117%0 .
34- 9 WATER LAKE 4 H COMP. 3 DEPTHS SURF-0.8 FT 1 O 5 W 421 11791 .
34~ 10 WATER LAKE 5 A COMP.3 DEPTHS SURF-0.8FT I O 5 W 402 1179 .
34- 11 WATER LAKE b D COMP.3 DEPTHS SURF-0.8F7T 1 O 5 ] 423 11793 .
34- 12 WATER LRKE 7 € COMP.3 DEPTHS SURF-0.BFT I O 8 W 424 11794 .
34- 13 WATER LAKE 8 F COMP.3 DEPTHS SURF-0.8FT 1 0 5 W 4¢3 11793 .
34— 14 WRIER LAKE 9 1 COMP. 3 DEPTHS SURF-0.8FT 1 D 5 W 426 11796 .
34- 13 WATER LAKE 10J COMp. 3 DEPTHS SURF-0.8FT 1 O 5 W 427 19159 .
34- 16 SzDIMENT LAKE 1 B 6RAB DREDGE H K 5 W 428 15160 .
34— 17 SEDIMENT LAKE 2 € GRAB DREDGE H K 5 W 429 19161 .
34~ 1o SEDIMENT LAKE 3 6 GRAB DREDGE I K 5 W 430 19162 Fus .
34- 19 SEDIMENT LAKE 4 H GRAb DREDEE 1 K 5 W 431 19163 .
34- 20 ScDIMENT LAKE 5 A BRAB DREDBE I K S W 432 15164 .
34— 21 SEDIMENT LAKE 6 D BRAB DREDGE I K 5 W 433 19165 .
34- 22 SEDIMENT LAKE 7 E GRAR DREDGE I K 5 W 434 19166 .
34- 23 SEDIMENT LAKE & F GRAB DREDGE I K 3 L] 433 19187 .
4= &4 SeDIMENT LAKE 9 1 BRAB DREDGE I K 5 W 436 19168 .
34- 23 SEDIMENT LAKE 10J GRAB DREDGE I 437 19169 .
34~ 26  FISH LAKE SITE 1 B COMP. 5 CARR NA I 438 19170 ek 7/23/65
34- 27  FISH LAKE SITE 1 B COMP. 3 BASS NA I 433 19111 ek 7/23/85
34- 28  FISH LAKE SITE 1 B COMP. 5 BASS NR 1 440 19172 e 7/23/85
34- 43  FISH LAKE SITE 1 b COMP. 3 BULLHERD NA I 460 19132 FWS  «x¢ 7/23/85
34- 45 FISH LAKE SITE } B COMP.5 BULLHERD NR I 46 19193 ek 7/23/83
34- 30 FISH (AdE SITE t B COMP. 2 CATFISH NA 1 4b2 19194 ek 7/23/85 3 bullhead 11/83
34- 23 FISH  LAKE SITE 2 € COMP, S CARP NA H 441 19173 FWS  est 7/23/85
34- 30 FISH LAKE SiTE 2 € COMP, S CARP NA I 442 19174 % 7/23/83
34- 31 FIGH LAKE SITE 2 C  COMP. 5 BASS NR H 443 19173 e 7/23/83
34~ 31 FIow  itAde Slie ¢ € COmp. 3 BULLHERD NA I 463 19195 k. 7/23/83
34- %2 FISH  hKe SITe 2 € COMP.S BULLKEARD A I 464 19136 e 7/23/863
34- 33 rlon LAKE SiTe 2 ©  COmP.5S CATFI3n NA I 403 15197 wx  7/23/83
34- 32 FISH LRAKESITE 3 & COmp, S CORp ] I 444 15176 ek 7/23/85



' 1.D.

34— 33
34- 34
34— 54
34— 95
34— 35
34~ 3
34~ 3
34- 59
34- B0
34- 61
34- 35
34~ 35
34— 40
34— 41
34~ 36
34- &7
34- 58
34— 42
34~ 43
34~ 44
34~ 45
34~ 48
34~ 47

Tk

31-
31-
31-

FU e -

*hk

£
P

i [}
Lot Fr =

! MATRIX!

FISH
Fi5H
F15d
F15H
F15H
FISH
FISH
FIsn
Floh
FiSh
FISH
FiSH
Fi5n
FI1SH
FISH
FI5n
FISH
TURTLES
TURTLES
TURTLES
CRAYFISH
CRAYFI5H
CRAYFISH

#13
S0IL
coIL
WATER

%14

WATER

NAME

LAKE SITE 3 &
LAKE SITE 3 6
LAKE SITE 3 6
LAKE SITE 3 6
LAKE SITE 4 H
LAKE SITE 4 o
LAKE SITE 4 H
LAKE SiTe 4 o
LAKE SITE 4 H
LAKE SITE 4 H
LAKE CONTROL J
LAKE EONVROL J
LAKE CONTROL J
LAKE CONTROL J
LAKE CONTROL J
LAKE CONTROL J
LAKE CONTROL J
LAKE SITE L B
LAKE SITE 2 C
LAKE SITE 3 6
LAKE SITE 1 B
LAKE SITE 2 €
LAKE SITE 3 &

! TYFE

€OMP. 5 CARP
CoMP. 3 BASS
€OmP. 5 BULLHERD
£0mP. 5 BULLHERD
CoMP. 5 CARp
£0mP. 5 BASS
COMP. S BASS
COMP, 5 BULLHERD
COMP. S BULLHERD
COwP. 4 CATFIGH
COMP. 5 CRRP
COMF. 5 CARP
Com™. 3 BASS
Comp. 3 BRSS
COMP. 5 BULLHEAD
COMP. 5 BULLHERD
COMP. 3 CATFISH
COMP. OF 2
Comp. OF 2
ComP, OF 2
COMP. DF 300gns
COMP, OF 300gms
COMP, OF 300gms

31sReFUGE CONTROL SITE

REFUBE CONTROL
REFUGE CONTROL
REFUGE CONTROL

40:DUPLIEATES

WATER - SFARE NUREER

whicR
JATER

L e RR 4

SINGLE SAMPLE
SINGLE SAMPLE
SINBLE SAMPLE

LUFLICATE
DUPLICATE
DuFLICRTE
DUfy ICATS

P ST o h

PHASE T SAMPE ING AKD ANALYSIS SCHEDULE

' DEPTH

NA
NA
NR
NA
NA
NA
NA
NA
NR

£EEE

NA
BOTTOM
BOTTOM
EQTTOM
SURFACE
SURFALE
SURFACE

SURFACE
SURFACE
BAILER

'ANAL'DEFTH! LOCA-'INTRVL!SAMP!! LAR REPLICATE
N0 LAB FWS COLL.

3T

Bad gt Bt pued St b Sned bl bt Bt el Bt Bt paet baed G bemi peg bued Bt bt et bt

—t

b~}

—t

TION

& NO. NOS.

445
446
466
467
447
448
443
472
473
471
430
451
432
453
458
469
470
434
4353
436
437
458
43

W ATh
W 59
W 475

476
477
478
479

-

REVISED

19177
13178
19198
19199
19179
15160
151484
15200
19201
19202
19162
19163
19164
19183
19203
15204
15205
13186
19187
19158
19189
19150
19191

19207

19215 DURL
19216

13217 DUPL
15218 DU

NOVEMBER 1385

FWS

FWS

FWS

SAMPLE

*EE
L 23]
§ 12
L2324
223
f 22 ]
223
E 21
£ 2 2]
{22 ]
ke
f 23]
[ 22 ]
ExE
%
E 22

¥

DATE
7/23/83
7/23/83
1/23/63
1/23183
7/24/85
1/24/83
7/24/85
7/24/85
1/24/83
/24785
7/24/85
1124183
7/24/85
7/24/83
7/24/85
1/24/85
7/24/85
1/24/83
7/24/85
1724185
7/24/85
/24163
1/24/83

8714785

4+ 11/195/63

f 223

8/13/85

DUPL. /SPIKE  NOTES
NUMBERS
FWS 11/85
1 bullhead 11/835

1 FWS 11/85

2 bullhead 11/85

Near cead tree

3467



VLD

40~ 3
40- b
4~ 7
40- &
40- 3
40~ 10
40~ 11
40- 12
40— 13
40~ 14
40- 15
40- 16
44~ 17

& &+
<o <
[ ]

B e Do P FPo M
&£ bt (U wr

40-
B{-
G-
[’0_
49~
4
40~
4)-
40~
40~
H40-
40~
40~
43—
40— 490

¢~ Oh Ui

[ A N N N OO
L o LTy e O d G ;

[N 4]

. =] Db

j oy ) A
& &

LrAb ORCHARD MATIONAL wiLDLlrE REFUBE

! WATRIX!

WATER
wATER
SOIL
SOIL
50ic
SOIL
SEDIMENT
50IL
S01L
S0ic
a1
blit
ol
500t
abiL
I
S0iL
50ic
a0l
30iL
301
500
S0l
a0l
alic
S0IL
50id
S0IL
50iL
SOIL
SOIL
501L
501
SBILC
S0Ic
SEDIMENT

NAME

TYFE

DUPLICATE-WELL
CUPLICATE-WELL
DUPLICATE
DUFLICATE
DUPLICATE
DUFLICATE
DUPLICATE
DUFLICATE
DUPLICATE
DUPLICATE
DuUPLICATE
DURLICATE
DUPLICATE
DUPLICATE
DUPLICATE
BUPLICATE
DuPLICATE
DUFLICATE
DurLICATE
DUFLICATE
BUFLICATE
BUFLICATE
DUPLICATE
DurLICATE
DUFLICATE
DUFLICATE
DURLICATE
LUFLICATE
DUPLICATE
LUFLICATE
DURLICATE
GUFLICATE
DUPLICATE
DUFLICATE
DUPLICATE
DUFLICATE

FHRSE 1 SAMFLING AND ANALYS1S SChEDULE

DEPTH

'ANAL {DEPTH! LOCA-'INTRVL!SAMR!! (AB REPLICATE
N LAE FWS COLL.

D o r—:nnv:n-:-mcr-:nmr_r-:rl:nmmmmmmmmwmmmm::-wnn'n::»qwﬂ

1

e

Y

TION

NOS.
450
481
452
433
404
485
436
457
458
439
450
491
452
433
454
455
438
457

[

-

REVISED NOvembER 1343

19219 DuPL
19220 DUPL
13221 DuPL
1922 DUFL
15223 DUPL
15224 DUPL
15225 DUPL
19226 DUFL
19227 DUbL
19228 DUPL
13229 DURL
19230 DUPL
19231 DUPL
15232 DuP
15233 DuFL
19234 DUFC
19233 DU
19236 DUFL
15237 DUPL
19236 DUFL
15233 DUPL
15240 DURL
15241 DUPL
19242 DURL
15243 DURL
19244 DukL
19243 DurFe
19c46 DURL
13247 DuPL
19246 DUFL
15243 DuFc
19250 DURL
15251 DUPL
19252 DUFL
15253 DUFL
15254 DuPL

SAMPLE

f23 ]
L2123
£33
¥k
E2 2]
b2 3
£
L 124
£
i34
227
k¥
RE
#hE
£k
*t¥
E2 2]
£kt
E 23]
1223
£Ex
EEE
*kx
*k¥
Exk
j22]
i
k¥
f 223
k¥
ik
Eix
£k
£ 2 2]

LATE

8/14/85
11/19/85
8/13/85
8/14/85
11/16/63
8/17/83
11/18/63
9/23/65
9/23/85
9/23/85
9723785
9/24/85
9/23/83
9/24/63
9/24/83
9/24/55
5/24185
5/25185
5/24/65
5/25/85
3/23/85
5/23/85
9/25/65
S/25/85
9/85/83

8/16/83

DUP.. /SFIKE
NUMEBERS

5402
5251
9453
5463
9261
9417
5270
10703
10713
10722
14728
10736
11642
11631
1166}
~ 11675
11683
11631
11703
11713
11710
11719
173
11741
11749
11760
11768
11773
10654
3500
10660
10661
5358
423

NOTES
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CRAB ORCHARD NATIONAL WILDLIFE REFUBE

¢ LD

40~
".0_
40~
40~
[.0_
40~

tEx

41-
41-
41-
41-
41-
41~
41~
41-
41-
41-
4i-
41~
4i-
41-
41-
41-
41-
41-
41-

41- &

4
4
43
44
45
46
47

! MATRIX!

SEDIMENT
SEDIMENT
SEDIMENT
SEDIRENT
SEDIMENT
SEDIMENT
SEDIMENT
Sa1L
S0IL
SOIL
S0IL

SEDIMENT EXPLOSIVES ANAL.

SEDIMENT

SEDIMENT
S0IL
WATER
WATER
B0IL
S0iL
S01L
S0IL
SOIL
SOIL
SOIL
S0iL
501L
S0IL
SBIL
SOIL
S0IL
S01L
S0IL
SOic

NAME

41 :5PIKES

H TYPE

DUPLICATE
DURLICATE
DURL ICATE
DurLICATE
DUPLICATE
DUFLICRTE
DUALICATE
DUPLICATE
DURLICATE
DUPLICATE
DUPLICATE
DUPLICATE
DUPLICATE

SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SFIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SPIKE
SRIKE
SFIKE
SPIKE
SPIKE

-

FHASE I SAMPLING AND ANALYSIS SCHEDULE

DEPTH

"1

REVISED

N T o e s ]

RUVERBER

1 mnee

1303

!ANAL 'DEPTH! LOCA-!INTRVL!SAMP!! LAB REPLICATE  SAMPLE
NO LAB FWS COLL.

SET

L PO DD - TTDID DD

o momean o D DD D e~ G M

b= SO o B - o

TION & NO. NODS.

3te
517
518
519
520
321
5e
549
351

19255 DURL
19256 DUPL
15257 DUPL
19258 DUPL
19259 DUPL
19260 DUPL
19261 DURL
19287 DUFL
13269 DURL
19290 DUPL
19291 DURL
9255 DUFL
9266 DUFL

19262 SPKE
19263 SPKE
19264 SPHE
19263 SPKE
19266 SPKE
19267 SPKE
19268 SFKE
19263 SPKE
19270 SPRE
15271 SPHE
19272 SPKE
19273 SPKE
19274 SPHE
19275 SPKE
19276 SPKE
19277 SPKE
19278 SPKE
19379 SPHE
19280 SPKE
13261 SPRE

e

L2 3
e

"

¥
HE
e
L2 23
(225
2 2]
L2232
122
E23]
1237
k223
23]
(223
L2
ik
e

ATE
8/16/85
8/13/83
a/22/85
8/23/85

11/19/83

8/13/85
8/16/83
8/16/85
8/14/85
1/85/83

12/05/85
11/19/85

6/14/85
8/17/85
8/16/83
8/14/85
9/23/85
9/23/85
9/23/85
9/24/83
9/24/83
59/25/85
9/24/85
9/23/85
5/25/63
9/25/85
8/23/85

8/£3/65

DUPL. /SPIKE

NUMBERS
15210

5468

10685
10694
geed

9491
5461
9443
9473
3387

5276

5261

9403

9436

9453

9451
10725
10743
11641
11665
11680
11685
11706
11724
11754
11756
10666
10665

NOTES

-.h



v
—
-
i)
-
-
-
e
-
”
-
»
»
-
-

CRAL ORCHADD MNTIDMAL WIIDM TFE REFUSE CHOSE 1 SOMDLING OND ONDi VSIS SCHEDME REVISED nNOVEMRER 1935

' 1.0, P OBATRIXY NARME ! TYFE ¢ DEPTH 'ANAL 'DEPTH! LOCA-'INTRVL!SAMP!! LAB REPLICATE  SAMPLE DUPL. /SPIKE  NOTES
SET TIDN & ND. NDS, ND LAR FW5 COLL, DATE NUMBERS

41- 21 SEDIMENT SFIKE A 543 19262 SPKE k. 8/16/83 9427

41- 22 FISH - SPARE SPIKE I S44 19283

41- 23 Fibr - SFARE SPIKE I 543 19264

41- 24 SEDINENT SPIKE D 546 19285 SPKE #& B/23/83 10694

41~ 25 SEDIMENT SPIKE I 547 19266 SPKE .

41- 26  SDIL SPIKE A 550 19288 SPKE x¢ B/13/85 9487

41- 27 SOIL EXPLOSIVES ANAL,  SPIKE ) 557 46700 SPKE e 7/25/85 3383

41- 28  SOIL SPIKE D 561 9256 SPKE e 7/23/85 46700

41- 25 S0IL SPIKE A 562 A5576 SPKE 4 B/13/85 9467

41- 30 S0IL SPIKE A 569 14138 SPKE #rx B/14/85 9463

EEx 423 BLANKS

42- 1 SDIL FIELD - SAND ELANK ] 534 19292 BLNK e B/19/85

42- & 50IL EXPLOSIVES ANAL.  BLANK fA 556 46693 BLNK e 8§/19/89

42- 3 SOIL 0OB&6 LAR BLANK A 563 85575 BLNK & §/19/85

42- 4 SDIL Ob&b LAB BLANK A Sb4 46453 BLNK € 8/19/63

42- 3 SOIL OBAG LAB BLANK A 565  B3608 BLNK % B§/19/865

42- o S0IC OBSG LAB BLANA fA 66 14139 BLNK *r B/19/83

42- 7 S0IL 0BG LAR BLANK f 567 2994 BLNK ¢ B/19/85

42- 8 SDIL OB&G LAB BLANK A 568 2393 BLMK e 8/19/83

42- 9 B0IL OR&G LAB BLANK f S70 46508 BLNK e B/23/85%

42- 10  S0IL Ob&b LAR BLANK R 571 46683 BLNK +xt  B/26/85

42- 11 50IL (OB&G LAB BLANK 6 600 9285 BLNK % 11/20/83

42- 12 SODIL Obéb LAB BLANK ) 802 9267 BLNK .

4c- 13 SOIL (OB&G LAB BLANK H 603 3283 BLNK .

42- 14 SDIL OBAG LAB BLANK 1 604 9263 BLNK .
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il ATTACHMENT

“*AFL ZSAMFLES.IYER

mAFL CO2

FE&SAHPLES SAVET 12242 AUG 11 ‘85

CONWR SaMFLING AND ANALYSIS SCHEDULE ¢ AT 12:435 AUG 11, 1985
TNFUT SEQUENCE OF SAMFLE NUMBERS FOR EACH DATE

<A TES SHOULDT BE ENTERED AS SAY 08/04/85

SAMFLE NUMRERS SHOULD RE ENTERED WITH A SFACE BETWEEN EACH

NTER SAMFLING DATE : 07/25/85
PRTER SAMFLE NUMERERS :

AT 44 2711 3243-3258 3384-3391 9383-9384 9394-9397 19301-19310
0 YOU WISH TO RE$-ENTER (Y OR N): N

MORE NUMBERS (Y OR N) ? N

SET FAFER TO TOF OF FORM AND HIT RETURN

(1]

.l

S--

6E
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LIATE

07/25/85"

07/25/89
07,25/85
07/25/8%
07725785
07/25/8%5
07/25/785
Q7/25/85
07/25/s85
O07/25/785
07725785

SCHEIULE FOR SAMFLES FROM CONWR ¢

S.NO.
42
3244
3248
3252
3254
3385
3389
9384
9397
19304
19308

AS

LATE
no7,725/8%
a07/25/85
AQ7/25/835
EO7/725/8%
an07/25/85
A07/25/85
a07/25/835
AQ7/25/8%5
AO7/25/85
AaQ7/2%5/8%
AL7/25/85

INFUT DATA STORED
NUMBER OF SAMFLES

S.NO.
44
3245
3249
3253

3257

3386
3390
9394
19301
19305
19309

2146

CONWRSCHB811124485

IN FILE :
= 43

AS DATE S.NO.
A07/25/85 2711
ARO7/25/8%5 3246
AO7/25/85 3250
EO7/25/85 3254
AQ7/25/85 3258
AO7/28/85 3287
o7/235/85 3391
A07/25/85 93923
AO7/725/85 19302
AO7/725/85 19306
AO7/25/85 19310

AS

DATE
A07/25/85
EQ7/25/8%
AO07/25/835
Aa07/25/839
Aa07/235/835
A07/25/83%
AOC7/25/85
AD07/25/8%5
A07/25/85
&407/25/85

A

AUG 11y

S.NO.
3243
3247
3251

- e e
3295

3384
3388
2383
9396

19303

19307

19285

AS

PTDPDPDZDMAMD D
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SCHEDULE FOR SAMFLES FROM CONWR 3 12546 AUG 11y 1985

SF.COND FH HMETAL HG CN N$-SER TOT$-F CES-CAF SLWS

() :
ol 42 42 42 42 42 42

44 44 44 44 44 44
2711 2711 2711 2711 2711 2711

-~ 3243 3243 3243 3243 3243 3242
344 3244 3244 3244 3244 3244
3245 3245 3245 3245 3245 3245
- 2244

3247 3247 3247 3247 3247 3247
3248 3248 3248 3248 3248 3248
3249° 3249 3249 3249 3249 2249

3250 3250 3250 3250 3250 3250
325
325
- 325
3254 3254 3254 3254 3254 3254
325
w 3256 3256 3286 3254 3256
3257 3257 3257 3257 3257
22388 3238 3258 3258 3238
. 3284 3384 3384 3384 3384
3385 3385 3385 33283 338%
33€6 3386 3386 3386 3386 .
- 3387 3387 3387 3387 3387

0
L8
84
o
ol
ol
w
o

3388 3388 3388
@ 3399 z380 3389 3389 3389

Dbl O00~NCWMODO-N O
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9383 2383 ©283 9383 93E3
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5295 Y395 9ITYS 9295 9395
FIGS PI96 939 TEGS 039¢ 5394
- et P397 9397 GIG7 9397 =ity
1enol 19301 19301 19301 19301 19301
0T 19E0E 19302 19302 19302 19302
- PER0E 0 19303 19303 319303 19303
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1. INTRODUCTION

A Scope of Work for a Remedial Investigation/Feasibility Study was
developed by the U.S. Fish and Wildlife Service regarding the Crab
Orchard National Wildlife Refuge in southern I11inois. The proposed
study may be visualized as comprising six geographic elements: 1) Area-
9 Landfill, 2) Plant Site (Building Complex), 3) Lake Inlet, adjacent to
Area-9, 4) Remainder of Crab Orchard Lake, 5) Water Tower Dump, and 6)
Fire Station Dump.

A review of previous data from reports, letters and memos (listed
in the Appendix) was conducted. Available documents are listed in the
Appendix. There are several documents, including some listed in the
Reference Section of the RI/FS scope of work that were not available at
the time of this review. These documents should be reviewed prior to
developing a final scope of work.

This Review provides a concise overview, in the form of a one-page
figure and/or summary, of available information on the various elements
of this study.



2. LOCATION
- . STATE OF ILLINOIS

Crab Orchard
N. W. R,

Location of Crab Orchard National Wildlife Refuge

The Crab Orchard National Wildlife Refuge (C.0.NWR) is located in the
southern region of the State of Il1linois.
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3. CRAB ORCHARD CREEK BASIN

SCALE IN MILES

The Crab Orchard National Wildlife Refuge (C.0.NWR) lies primarily
within Williamson County and extends into neighboring Jackson, Union
and Johnson Counties. There are twelve lakes, including the Crab
Orchard Lake, located within the C.0.NWR.



Outlet

Crab

Orchord
Creek

4. CRAB ORCHARD LAKE

A

Refuge Hqts.
@+~ Fire Station
Dump

v

SCALE (MILES)

Crab Orchard Lake has a surface area of 6965 acres, a maximum depth of
30 feet, and 635 acre-feet of storage capacity. The watershed drainage
area is 109,261 acres. The lake has a retention time of approximately
0.8 years. Water enters the lake through several creeks, including Crab
Orchard Creek on the eastern end of the lake and an intermittent creek
adjacent to the Area-9 Landfill. Water leaves the lake through Crab
Orchard Creek on the western end of the lake. In addition, 280,000
gallons/day of water is used by the Refuge.

The Remedial Investigation/Feasibility Study Scope of Work covers the
eastern portion of the Crab Orchard Lake, the Area-9 Landfill, the
Building Complex, Water Tower dump and the Fire Station dump.



5. SITE HISTORY

The land which now is within the Crab Orchard National Wildlife Refuge
has supported several different uses over the past fifty years. The
history of the area is important, because definition of the present
contamination problem begins with information about past activities.

In the 1920s and 1930s, the present Crab Orchard National Wildlife
Refuge was apparently used for agriculture (Ref 1). It was during that
time that the United States began purchasing land in order to create a
refuge (Ref 1).

The I11inois EPA reports that in 1940, the impoundment now called Crab
Orchard Lake was completed (Ref 44).

The early 1940s were a time of national emergency. With the cooperation
of the United States, industries established operations on the Crab
Orchard site. Although the United States owned the land, it is unclear
which agency was responsible for the administration of the property.
From available information, it appears that title was held by the
Department of the Interior, but the War Assets Administration may have
had decision-making authority over the site (Ref 23).

In the early 1940s, according to former Sangamo employees, a number of
industries were active on the Crab Orchard site:

- Sherwyn Williams built a facility and manufactured land mines and
bombs. Sherwyn Williams operated its facility under contract with
the United States (Ref 1).

- National Radiator located on the site (Ref 1).

- Dynagraph (?) Bradley located on the site; it manufactured printing
inks (Ref 1).

- Two transformer companies used the site; one was Kenyon, located
near the Fire Station dump. The name of the other company is not
known (Ref 1).

- A nearby plant made radio speakers (Ref 1).

- Nearby plants were engaged in metal plating, painting, metal work
and electrical work (Ref 1).

- An ammunition plant was operated on the site (Ref 47).
To support the industries, industrial landfills were developed (Ref 37).
There was an explosion and fire at the Crab Orchard site. The U.S. EPA

stated that some of the buildings that were involved were lined with
lead (Ref 47).

During the early 1940s, too, the Crab Orchard site was repeatedly
sprayed with lead arsenate to control insects (Ref 47).



- 5. SITE HISTORY
(cont.)

In 1946, Sangamo Electric Company began manufacturing at the site
(Refs 23, 52). The contract between the United States and Sangamo was
probably negotiated with the War Assets Administration (Ref 23). San-

- gamo, during its tenure on the site, manufactured transformers, capaci-
zors, and various other electrical products (Ref 1). The Ordill facility,
as it was known, contained the Sangamo Capacitor Division., That division

- manufactured power factor capacitors, AC motor run capacitors, and a

variety of DC capacitors. The components were of various types and

included aluminum, electrolytes, mica, and silver and lead foil. The

Division also manufactured small transformers that used mineral oil as

a dielectric. Former Sangamo employees have indicated that the principal

dielectrics used for the capacitors were Aroclors 1254 and 1242 (Ref 1).

After Sangamo was established, but still during 1946, the Crab Orchard
site was turned over to the U.S. Fish and Wildlife Service (Ref 47). At
the government's direction, Sangamo disposed of certain industrial

- wastes at a landfill owned by the government. The landfill is northeast
of the former Sangamo plant site.

- Between 1946 and 1961, Sangamo operated on the Crab Orchard site. It is
not clear when 01in Corporation started using industrial facilities at
the site from the references available, but Olin manufactured explosives
that were used to start jet engines (Ref 1). The company used nitro-
glycerine in its operation. Also during part of this time, although
exact dates are not available from the references used, a vocational
college associated with Southern I11inois University used part of the

* site (Ref 1).

In 1952 or 1953, the original capacitor plant of Sangamo burned. Former
i Sangamo employees said that the plant burned just before it was scheduled

to open (Ref 1). It is unclear, then, whether Sangamo produced capacitors

before the early 1950s. The capacitor plant was rebuilt in 1952 or 1953

- (Ref 1).
In 1953 or 1954, Olin experienced a massive explosion at its nitrogly-
" cerine operation (Ref 1).

In 1962, Sangamo closed its capacitor manufacturing plant at the Crab
Orchard site (Ref 52).

L[]
From 1962 on, a number of other manufacturers moved to the site:

- Tuck Tape moved into a Sangamo building. Tuck Tape had a fire in
the same year (Ref 1).

‘ - ?oozie; Cardinal used the site to mandfacture automobile parts
- Ref 1).

- Corrugated boxes were manufactured at the site (Ref 1).
- Fiberglas boats were manufactured at the site (Ref 1).

- Universal Match operated at the Crab Orchard Refuge.



5. SITE HISTORY
(cont.)

The landfill used by Sangamo may have been closed by the U.S. Fish and
Wildlife Service in 1964 (Ref 48). The wastes were covered with soil.
According to the I11inois EPA the cover has eroded in places (Ref 48).
The U.S. EPA has reported that, between 1973 and 1983, the U.S. Fish and
Wildlife Service removed and disposed of five (5) million pounds of
explosives and other refuse from the Crab Orchard site (Ref 47), not
limited to the Area 9 Landfill.

From the 1ate 1970s through the present, sampling has been conducted to
permit analysis of possible contamination at the Refuge. Until 1981,
the main parameters of interest were lead, mercury, and other heavy
metals, notably cadmium. After 1981, analyses were conducted also for
PCBs, dioxins, and benzo furans (Multiple References).

On 16 May 1984, the I11inois Environmental Protection Agency sealed the
Area 9 Landfill stating:

The Agency has determined that the (U.S.) Department (of the
Interior) has, through its contract relationship with the
former tenant of the Sangamo site, Sangamo Electric Company,
deposited... contaminants upon the land in such place and
manner so as to create a water pollution hazard.

The Agency has determined that the Department has caused
or allowed the open dumping of waste containing the afore-
mentioned contaminants in violation of Section 21 (a) of
the (I11inois Environmental Protection) Act, and continues
to allow such contaminated waste to be stored or disposed
of in violation of Section 12(e) and (f) of the Act and
the Resource Conservation and Recovery Act of 1976.(Ref 24)

In July 1984, the U.S. Fish and Wildlife Service circulated a draft
scope of work for a Remedial Investigation/Feasibility Study applicable
to the Crab Orchard site (Ref 13).

Also in July 1984, Olin restricted access to Building I-1-23 because of
high levels of PCBs. O0lin leased the building from the U.S. Fish and
Wildlife Service. The building formerly had been occupied by Sangamo
Electric (Ref 12).
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6. SITE HYDROGEOLOGY

On-site land surface elevations range between 410 and 420 feet above
mean sea level (ms1). The spillway elevation of the lake is at 405 feet
ms1. The topography in the vicinity of the site slopes gently northward
towards the lake.

Available boring logs indicate that the site is underlain by a minimum
of 7.5 feet of silty clay. The logs of observation wells (Ref 27)
jnstalled around the landfill (COW 1, COW 2 and COW 3) reveal that this
silty clay layer is upwards of 30 feet thick north of the site and 25
feet thick to the south of the site. Additionally, the drilling log of
the observation well south of the site (COW 1) reveals a silty sand
layer from 25 feet to 30.5 feet below the surface. Thin lenses of silt
and sand were reported below 14 feet in the other two observation well
logs.

Four (4) test borings were drilled within the landfill by Ecology &
Environment to determine the thickness of fill and the nature of the
subsurface materials underlying the refuse. These borings reportedly
revealed that the site consists of a thin layer of loess overlying 4 to
8 feet of fill. It was, however, reported that the actual boundary
between the fill and the natural silty clays was difficult to determine
due to weathering and leaching processes occuring during the twenty (20)
years since the site was abandoned.

Groundwater was reportedly encountered at 24 feet in COW 1, 15 feet in
COW 2 and 16 feet in COW 3 during drilling operations. However, ground-
water measurements collected by Ecology & Environment on December 8,
1983, subsequent to well installation, show the groundwater to be between
2 and 6 feet below ground level. These groundwater elevation data
indicate the silty clay may be saturated throughout.

Although existing data is inadequate to fully characterize the shallow
groundwater, flow within the silty clay material is likely toward Crab
Orchard Lake. The lake also appears to serve as a shallow groundwater
discharge point.

Projection of the groundwater elevations observed in monitor wells
adjacent to the fill area suggest the base of the fill may be involved
in the groundwater. Insufficent data exist to confirm whether the fill
is unsaturated though.

In general, the on-site hydrogeology at the Area-9 Landfill has not been
fully characterized. Additional study efforts that should be considered
include:

1. Re-evaluation of on-site groundwater flow direction and
chemistry.
2. In-situ hydraulic conductivity tests to assess groundwater

flow velocity.

3. Additional groundwater monitor wells if Item 1 above suggests
inadequacies in the existing monitoring network.



7. PHYSICAL INFORMATION - LANDFILLS
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The Area-9 Landfill is located below the eastern section of Crab Orchard
Lake and between the building complex and an intermittent creek. The
limits of the l1andfill are discernable by changes in the topography and
vegetation (Ref 47), revealing an area of approximately 2.5 acres with a
fi1l thickness of 8 to 10 feet in the middle and 6 feet at the edges
(Ref 31). The landfill is covered by a thick growth of tall grass,
except where waste materials are exposed. Aerial photographs taken in
August 1983 (Ref 47) and December 1984 have not been obtained yet.

The estimated volume is 16,000 cubic yards according to one report

(Ref 48) and 35,000 cubic yards according to another report (Ref 29).
Materials visible at the surface appear to be small capacitors, capacitor
parts, large chunks of a golden resin, and a large number of 3-inch

steel cuplike pieces. The latter are probably not attributable to the
Sangamo operation (Ref 47) since they were found at other sites as well.

Waste o0il and debris were burned, compacted in a swale and covered.
Specific compounds of concern include lead, acetate, PCBs (Aroclor 1254
and 1242), and PCB burning products. Other possible materials from
capacitor manufacturing include (Ref 1) mica, silver, cyanide, aluminum
hydroxide, aluminum oxide, gold, copper, zinc, hydrochloric acid, styrene,
nitric acid, phosphoric acid, and borates. Materials from other companies
may include cyanides, printing inks and lead-based explosives. The
results of a magnetometer survey (Ref 31) indicate a high concentration

of metals on the eastern side of the landfiil.

Information on the physical characteristics of the Fire Station landfill
and Water Tower landfill has yet to be determined.
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8. AREA-9 LANDFILL SAMPLING & ANALYSIS
N CRAB '

LAKE
| Access Rood ®o She
.- AVAILABLE DATA
" EGEND A. June/July 1982 (Ref.37)
@ (ppm Pb) (Ref.14) . LOCATION PCBs b
. {ppm)  (ppm)
B (Ref. 8,9) Surface,center 12.4 235

1 depth,center 1807 19.5
Surface,edge 16738 7070
1' depth,édge 20594 6936

B. October 1983 (Ref.30)

PARAMETER CONC. (ppb)
Tetra-TCOD n.d.
Penta-CDD n.d.
Hexa-CDD 1.5
Hepta-E0ODD 1.5-3.2
Octa-COD 7.1-19.2
Tetra-CDF 115-250
Penta-CDF 5.8-15.4
Hexa-CDF 2.8-12.2
Hepta-CDF 0.32-2.6
Octa-CDF 1.2

C. June 15, 1983 (Ref.14)
Lead: see data on figure (®)
D. August 15-17, %984 (Ref.8,9)

See location in figure (W)
Data not available

SCALE rumnundnCna

‘In June/July 1982 (Ref 37), surface and 1-foot deep samples
from the center and eastern edge of the landfill were analyzed
for PCBs (Aroclor 1254 and 1252) and lead (Pb). The data,
shown above, indicate highest PCB and Pb concentrations along
the edge of the landfill.

In August 1983, samples were analyzed for six isomers of
chloro-dibenzo-p-dioxins (CDDs) and chloro-dibenzo furans (CDFs)
at the parts/billion (ppb) level by the University of Nebraska.
Tetra- and penta-CDDs were not detected (see data above). The
detection of hexa-, hepta- and octa-CDDs suggests the use of
penta-chlorophenol, while the residues of dibenzo furans are
1ikely from PCBs (Ref 32). In order to obtain more information
on the distribution of PCDDs and PCDFs, a parts/trillion (ppt)
detection level is suggested by Dr. D. Stalling (Ref 32).

On June 15, 1983, soil samples at 0.5 to 1-feet deep from the
center and four corners (NE, SE, SW AND NW) were analyzed for
metals. Lead (Pb), barium (Ba), copper (Cu), and Zinc (Zn)
concentrations were excessive compared to average Illinois
levels. Barium was 47 to 3200 ppm, copper was 7 to 3300 ppm
and zinc was 25 to 1000 ppm.

Four core samples at soil surface and 2 to 3.5-feet deep (see
locations in figure) were collected on August 15 - 17, 1984 for
PCBs and metals analysis. Data are not available.
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9. BUILDING COMPLEX - SAMPLING & ANALYSIS
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Several soil samples at depths ranging from O to 4 feet were collected
on July 2 - 3, 1984 by 01in Corporation from areas near Building 1-1-23
for PCB analysis (Ref 12). The building was leased from USFWS and was
formerly occupied by Sangamo Weston. High concentrations of PCBs
(10,000 to 132,000 ppm) are observed in the immediate vicinity of
Building 1-1-23 and in the ditches. This may be attributed to spills
that were treated with an adsorbant, which was then swept out the door
(Ref 1). PCBs in samples from depths of 1.8 to 4 feet ranged from 0.6
to 67 ppm, except one sample (#5), which contained 19,000 ppm PCBs.
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10. WATER TOWER AND FIRE STATION DUMPS AND OTHER AREAS

SAMPLING & ANALYSIS

A review of the available information suggests that several other areas,
including the Water Tower (WT) dump, Fire Station (FS) dump, Hampton
Cemetery (HC) dump, U.S. Powder, Carterville Hunting area and 01d Job
Corps area, may be sources of contamination.

The above-mentioned sites were tested in June/July 1982 (Ref 41) for
lead. The Fire Station, Water Tower and Hampton Cemetary dumps showed
elevated levels of lead as given below, while the other sites had lead
levels similar to controls (13 - 35 ppm). Carterville Hunting Area and
Area-13 have elevated levels of arsenic (4.8 - 23 and 6.1 - 15 ppm,
respectively).

Samples Pb (ppm)

F.S. W.T. H.C.
Surface, center 108 86.3 151
1' depth, center 553 843 11.5
Surface, edge 70.5 52.3 20.4
1' depth, edge 141 19.8 30.3

On June 15, 1983 (Ref 21), surface and 1-foot deep samples from the

WT dump, HC dump, U.S. Powder and Area-10 were analyzed for PCBs and
metals. PCBs were not detected in the HC dump, while low levels of PCBs
were measured in Area-10 (0.07 - 0.24 ppm) and the WT dump (<0.05 - 0.15
ppm). U.S. Powder had higher levels (<00.05 - 2.5 ppm) of PCBs. Heavy
metals, including lead and zinc, in soils from WT, HC and Area-10 dumps
were within southern I11linois background, and U.S. Powder soils had

lead concentrations of 11 to 130 ppm.

Three samples from Area-11 refuse collected September 18, 1984 (Ref 45)
had no detectable PCBs or chlorinated pesticides, but appeared to contain
some polysulfones.

The limited data on the WT dump, FS dump and other areas suggest that
PCBs, lead, zinc and arsenic may be found elsewhere on the C.0.NWR
dump sites. Additional data on these sites should be obtained to
further assess the extent and cause of contamination.
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11. CRAB ORCHARD LAKE WATER

SAMPLING & ANALYSIS

On May 25 - 26, 1983 (Ref 25), fourteen (14) water samples from Crab
Orchard Lake (see following page for locations) were analyzed for PCBs,
chlorinated pesticides and metals. PCBs (<0.1 ppb), chlorodane (<0.01
ppb), DDT, endrin, mettioxychlor, BHC, hexachlorobenzene and aldrin
(<0.02 ppb) were all less than the ppb detection levels, although the
presence of dieldrin and chlordane were indicated. While lead (<50
ppb), cadmium (<3 ppb), chromium, copper and cobalt (<5 ppb) were below
ppb detection levels, barium and zinc concentrations ranged from 31 to
54 and less than 50 to 101 ppb, respectively.

On May 21, 1984 (Ref 25), supplemental samples (see following page for
locations) were analyzed for the same parameters as above. Although the
presence of PCBs, dieldrin, chlordane and pentachlorophenol was indicated,
the concentration of all these organics were below ppb detection levels,
except at location #13 which contained 0.16 ppb PCBs, and at #3 and #10
where 0.018 and 0.011 ppb pentachlorophenol, respectively, were measured.

0f the fourteen (14) sampling locations, five (5) were near the Area-9
Landfill, while the others covered various regions of the lake. The
results of the two sampling programs suggest that the lake water is not
seriously contaminated.
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12. CRAB ORCHARD LAKE SEDIMENTS - SAMPLING & ANALYSIS

" LEGEND A

. X may 25-86, 1983 (PCBs, ppb)
{< 10) & May 21, 1984

{Surface water & Sediment)

v

In the summer of 1979 (Ref 43), sediments from lakes in I1linois were
analyzed for metals, PCBs, dieldrin, heptachlorepoxide and DDT. The
concentration of metals in Crab Orchard Lake sediments were well within
the range of values for all lakes in I11inois, and in most cases below
the state-wide averages. PCBs, dieldrin, heptachlorepoxide and DDT were
below detection levels (<10, <1, <1 and <5 ppb, respectively) in Crab
Orchard Lake sediments.

Analysis of Crab Orchard Lake sediments from fourteen locations (shown
above) on May 25 - 26, 1983 (Ref 25) indicated less than 10 to 270 ppb
PCBs in the region above the Area-9 Landfill, while at other locations,
PCBs were less than the detection level of 10 ppb. Dieldrin, chlordane,
DDT and pentachlorophenol were below the corresponding detection levels
of 1, 5, 10 and 1 ppb, respectively.

A June 15, 1983 U.S. Fish and Wildlife (USFWS) sampling program showed
0.41 and 0.76 ppm PCBs in Crab Orchard Lake sediments in the bay region
off the Area-9 Landfill, while PCBs in three sediments from mid-lake,
north of the Landfill, were below 0.05 ppm.

Five sediment samples, coilected June 21, 1984 (Refs 10, 11), had 2,3,7,8
TCDD, total tetra-CDD, penta-CDD and hexa~CDD below the ppt detection
levels. Hepta-CDD and octa-CDD, which are considerably less toxic than
2,3,7,8 TCDD, were at concentrations ranging from 160 to 1400 and 3400

to 12,000 ppt, respectively. Among the dibenzo furans, only 2,3,7,8
Tetra-CDF was found (210 to 50 ppt). At these concentrations in sedi-
ments, these compounds are not expected to pose any problems.
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13. CRAB ORCHARD LAKE FISH

SAMPLING & ANALYSIS

A significant amount of data is available on several species of fish in
Crab Orchard Lake. The species include largemouth bass, channel catfish,
blue gill, white crappie, bullhead and carp. The fish samples collected
at several locations in the lake had contaminant concentrations, when
detectable, that were well below the FDA limits.

Mercury levels in fish sampled in the summer of 1976 ranged from 0.13 to
0.46 ppm. Mercury levels were lower (<0.05 to 0.39 ppm) in samples
collected in September 1982 (Ref 38).

May 15, 1981 results (Ref 46) from fifteen (15) fish samples revealed no
mercury, dieldrin, DDT, heptaclor, or PCB contamination in fish.

In September 1982, thirteen (13) channel catfish and fourteen (14)
largemouth bass were analyzed for lead and PCBs. Only one channel
catfish had 0.14 ppm lead, while all others were less than detectable
(<0.1 ppm lead). PCBs in channel catfish ranged from less than 0.2 to
5.2 ppm, and in largemouth bass from 0.84 to 9.3 ppm.

In March 1983 (Ref 35, 53), six (6) species of fish were sampled by the
I11inois DOC for PCBs. The concentrations in the edible portions of
largemouth bass samples ranged from 0.12 to 0.34 ppm PCBs; in two (2)
channel catfish, 0.34 and 1.1 ppm PCBs; while carp had less than 0.01 to
0.02 ppm PCBs. No PCBs were detected in five (5) bluegill, five (5)
white crappie and two (2) bullhead samples. These values are well
within the previous FDA 1imit of 5 ppm PCBs and the current FDA limit of
2 ppm.

Fifteen (15) fish samples collected on April 16, 1984 and May 18, 1984
(Ref 21) were well below the FDA limits of 0.5 ppm for mercury (<0.01
to 0.36 ppm), 0.3 ppm for dieldrin (<0.01 to 0.12), 0.3 ppm for hepta-
clor (<0.01 to 0.16), 5 ppm for DDT (<0.01 ppm), and 2 ppm for PCBs
(<0.1 to 1.1 ppm).

Analysis of four (4) largemouth bass, three (3) channel catfish, and
three (3) carp samples on June 21, 1984 indicated that the six isomers
of dioxins were below ppt detection levels. Tetra-CDF, which is signi-
ficantly less toxic than 2,3,7,8 TCDD, ranged from 5.3 to 41 ppt. The
other isomers of dibenzo furans were below detection levels.



i

15. SURFACE WATER/SEDIMENTS

SAMPLING & ANALYSIS

lLimited data are available on surface water and creek sediments. 1In
July 1982 (Ref 37), low levels of PCBs were found in sediments from five
Crab Orchard Lake tributaries. PCB concentrations were 0.12 ppm in Crab
Orchard Creek sediment, 0.09 ppm in Grassy Creek (located west of Area-
3), 0.04 ppm in Wolf Creek (west of Area-9 Landfill), 0.38 ppm in Pin
Dak Creek and 0.20 ppm in Pigeon Creek (west of Area-9 Landfill and
north of the lake).

Surface sediments from an intermittent creek opposite the Area 9 Landfill
had 44 ppm PCBs (dry weight), and 2.4 to 16 ppm PCBs close to the lake.
S0i1 samples at a 1-foot depth in the intermittent creek opposite the
Area 9 Landfill contained 4.4 ppm PCBs.

Water and sediment samples were collected on August 15, 1984 (Ref 8)
from Crab Orchard Creek at two locations, one at Crab Orchard Lake and
the other upstream of Marion. Data are not available at this time.



16. GROUNDWATER - SAMPLING ANALYSIS

There are few wells within three miles of the Area-9 Landfill that serve
private residents or industries, and an estimated population of 75.

The only groundwater data available are from three monitoring wells
installed around the Area-9 Landfill in August 1984 (Ref 27). Metals
concentrations in well samples were as follows: aluminum 265 ~ 2330 ppb,
iron 104 - 2440 ppb, lead less than 5 - 5.9 ppb, manganese less than

10 - 145 ppb, zinc 80 - 751 ppb, and tin less than 20 - 90 ppb. Of
several organic compounds analyzed, PCBs were 1.3 - 3.3 ppb, dieldrin
less than 1 ppb, heptachlor 0.005 ppb, chloroform less than 5 - 13 ppb,
lindane 0.008 ppb, endosulfate 0.048 ppb, and 1,1,2,2-tetrachloroethane
less than 1 ppb.
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17. WATER SUPPLY SYSTEM

Refuge

Crab Orchard Lake is the primary water supply for the Refuge, which uses
approximately 280,000 gpd (Ref 52). This includes usage by the peniten-
tiary. The water intake is located approximately one mile from the

Area 9 Lanfill site. PCBs have not been detected in the lake water (Ref
50), as they are virtually insoluble. Quarterly samples collected from

the U.S. Federal Penitentiary (Ref 13) during 1983 and 1984 had trihalo-
methanes in the range of 0.023 to 0.245 ppb.

Marion

The City of Marion draws water from a reservoir that has an auxiliary
intake on the south shore of Crab Orchard Lake (Ref 2). This intake is
approximately 1200 feet from the intermittent creek (Ref 52). Two
sources stated that this intake is used in the late summer and fall,
during periods of peak demand (Ref 17, 24, 50, 52). Another source
stated that it has only been used once since 1967 (Ref 2). The reser-
voir is filling with sediments (Ref 1).

~ Analysis of the sediments reportedly showed 54 ppb PCBs (Ref 52), but

this figure is disputed (Ref 2) since there are no analyses to verify
it. PCBs have not been detected in the reservoir (Ref 50).



18. BIOLOGICAL SAMPLING

In 1979 and 1980 (Ref 42), biological water quality sampling programs
were conducted to assess the extent of the impact of wastewater dis-
charge from the Marion Wastewater Treatment Plant (WWTP) to Crab Orchard
Creek. Sampling points were located on a 5.5 mile stretch from the WWTP
to Crab Orchard Lake. Crab Orchard Creek has a drainage area of 82.6
square miles and has a 7-day, 10-year low flow of 0 cfs. According to
the July 1981 Report by the I11inois EPA (Ref 42), Crab Orchard Creek
remains adversely affected by discharge from the Marion WWTP, with high
levels of ammonia, nitrogen and phosphorus, and low dissolved oxygen
levels.

In July 1982, lead levels were measured in earthworms, honeysuckle roots
and leaves, prairie vole liver, and white-footed mouse liver. The
highest lead levels (1.73 and 4.19 ppm) were detected in earthworms from
the Fire Station dumps. Earthworms at the Area-9 Landfill, Water Tower
dump and U.S. Powder contained less than 0.6, 0.49, less than 0.2 and
0.52 ppm lead, respectively. Honeysuckle roots and leaves had lead
levels less than 0.46 ppm, except for one root sample from the Area-9
Landfill, which contained 81.6 ppm lead. Lead was less than 0.28 ppm

in prairie vole livers and white-footed mouse livers at all the sampling
sites.
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AREA-9 LANDFILL AND INTERMITTENT CREEK
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LANDFILL: Cores from depths of 0 to 12 feet to be sampled at nine (9)
locations on the landfill.

INTERMITTENT CREEK: Six (6) sediment samples, one downstream of landfill,
two adjacent to landfill and three (3) upstream by
the lake.

GROUNDWATER: Three (3) existing wells and any additional wells, if
necessary.
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67 sites to be sampled at depths of 0 to 4 feet
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EASTERN SECTION OF CRAB ORCHARD LAKE
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Lake sediments from nine (9) locations and fish samples from four

(4) locations.
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